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In producing your products— 
why not pay for your power 
supply cords once? 

That’s the advantage you 
gain when you specify cords that 
are engineered to the product 
you produce. ‘Belden Corditis- 


free Cords mean approved 


WIREMAKER 
FOR INDUS 


CORDITIS-FREE 
CORDS BY... 


conductor — approved plugs — 
approved connectors properly 
assembled to assure long, bal- 
anced, safe life. 

A Belden Cord will meet your 
specifications and fit your assem- 
bly requirements. 

Nationally advertised Belden 


Cords have wide acceptance as 
marks of quality equipment — 
and with all these extra cost- 
cutting advantages, the price is 
low. It will pay you to investi- 
gate. Write: 

Belden Manufacturing Co. 

4633 West Van Buren Street 

Chicago 44, Illinois 
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With coal strike settled, 
business is moving along at a 
good clip. Machine tools stage 
comeback; January orders at 
highest level since August 1946. 


UTLOOK for the second quarter 

of 1950 is uniformly good. Pro- 
duction is quickly shaking off effects 
of the coal strike. Volume of retail 
trade has been generally satisfactory ; 
this reflects continuance of a high 
level of consumer personal income. 
Recent department store sales have 
been running ahead of 1949 in dol- 
lar volume, which is actually an ex- 
ceedingly good showing since unit 
costs are on the average lower. Fed- 
eral Reserve Board index of indus- 
trial production dipped by about 3 
per cent in February but this was 
owing to the coal strike and the still 
unsettled Chrysler strike. January 
production index (182) was the high- 
est in ten months, and the March in- 
dex, when released, should again 
move upward. 


Machine tools came through 
with a highly encouraging perform- 
ance in January. Index for all new 
orders rose sharply to 99.7 from 82.5 
in December, and registered the high- 
est level since August 1946. (See chart 
on the next page for machine tool 
orders and shipments since 1945. 
(Source National Machine Tool 
Builders’ Association.) Current spurt 
in machine tool business is seen as sig- 
nificant of industry’s plans for mod- 
ernization of production equipment. 
To some measure such expenditures 
are seen as offsetting expected de- 
clines in expenditures for plant ex- 
pansion. To the machine tool builders 
this harbinger of a possible upswing 
is more than cheering, after the long 
spell of poor postwar business. For- 
eign orders (included in the total) 
rose to an index figure of 26.7 against 
22.4 in December. 





Headpiece: Production-line manufacture of step- 
type feeder voltage regulators at the West Allis 
(Wis.) Works of Allis-Chalmers Manufacturing Com- 
pany. 
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INDUSTRIAL 
HORIZON 


Industrial inventories (as of 
February) were at a 12-month low, 
according to the latest survey-report 
of the National Association of Pur- 
chasing Agents. The downward trend 
continues, the report states, but dur- 
ing the past few months a “sub- 
stantial number of companies” have 
found it necessary to increase in- 
ventories in order to support expand- 
ing output. This condition is likelv 
to become more prevalent as all-out 
production is resumed throughout 
industry following the settlement of 
the coal strike, and primary output 
begins to outpace consumption of 
finished end products. 

Regardless of fluctuation in busi- 
ness condition, buying policies will 
be kept closely in check. The NAPA 
report indicates 90 days as the out- 
side limit in future commitments. 
Seventy-eight per cent of the pur- 
chasing men reporting said that they 
hold commitments within a “hand- 
to-mouth to 60-day” range. This con- 
servative purchasing policy is a wel- 
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come stabilizing force for business. 

Prices have been pushing upward, 
with most increases traceable to be- 
lated adjustments based on rising steel 
and transportation costs. Generally, 
no significant changes in manufac- 
turing selling prices are expected. At 
the wholesales and retail ends, the 
story is somewhat different. Many 
finished products are coming into a 
stifly competitive market, and deal- 
ers are sharpening pencils to move 
slow-selling items. 


Government figures reporting 
on unemployment rise in February 
are checked by the NAPA survey. 
But from the overall national stand- 
point, the February increased unem- 
ployment will most likely be reversed 
in March and April, since it was 
caused by the secondary effects of the 
steel and coal strikes and by inclem- 
ent weather conditions in certain 
areas. One significant note in the 
NAPA report: Inefficient workers are 
being screened out; productivity is 
better. 


Annual reports for 1949 are 
now coming through. Here are a few 
financial, also research, highlights 
from some reports. 

Westinghouse net income for 1949 
reached $67,268,555—all-time record 
for this company. It compared with 
a 1948 net of $55,656,351. The in- 
creased net profit was returned on a 
lower total for net sales billed —$945,- 
699,382 against $970,673,847 in 
1948. New orders last year aggregated 
$940,867,421 vs $1,032,466,216 in 
the preceding year, a decline of 8.9 
per cent. Backlogs at last year’s end 
totaled $533,606,888 compared with 
$648,862,423 at the closing of 1948. 
Consumer products accounted for 26 
percent of the company’s sales. There 
was a substantial increase in appli- 
ance sales during the last half of the 
year, with sales reaching 85 per cent 
of the record-breaking volume of 
1948. As may be expected, Westing- 
house is engaged in atomic energy 
projects. Objective of one is the de- 
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The ACA motor driving this ce- 
ment kiln through a speed re- 
ducer gives it a speed range of 


30 to 90 rpm. 
Quick Vail 
Have you a machine whose output could be increased or performance ABOUT GENERAL ELECTRIC ACA MOTORS 
improved by installing a simple low-cost adjustable-speed drive? SPEED RANGE_3,1 ond 6:1 (continvously), 20:1 (Inter 
s ‘ . ae an : ’ : ° 
A General Electric Tri-Clad ACA motor might be the answer. Look mittently) 

at these points in its favor: HORSEPOWER_ 3 to 75 

; 5 ‘ VOLTAGE— 220, 440/550 volts—a-c, 60 cycle, 3-phase 
IT RUNS ON A-C POWER! No conversion equipment whatsoever is power 


needed. Make the usual electrical connections, couple the shaft to the 


3 STARTING _ Fylll volt Secondary control when creepin 
load, and the ACA is ready for work. on veloge 6 y _ 


speeds are required) 


; : Y SPEED REGULATION _5 to 10 t the high- d 
YOU DIAL THE SPEED! A simple twist of the dial on top of the PT ee eee eee 


. aia Pe setting 
motor gives you any speed up to 20:1, and it’s held within narrow 
limits regardless of load changes. The ACA motor is one of a 
complete line of General Elec- 
IT’S A REAL ‘‘PACKAGED” DRIVE! The entire drive (except start- tric adjustable-speed drives 


which offers you whatever 
speed range, regulation, or 
special feature you need. 


ing control) is enclosed in a single housing only slightly larger than 
a constant-speed motor of the same rating. 


WANT MORE INFORMATION? Here's what to do. FIRST, write us 
for a copy of Bulletin GEA-4883 which describes the ACA 


motor in detail. Or, if you want to know more about adjustable- 
speed drives in general, ask for Bulletin GEA-5334. SECOND, f a \ 7 rete FL ab i i } 
if you'd like the help of a specially trained engineer on a specific 


adjustable-speed application, call your nearest G-E office. Appa- 
ratus Dept., General Electric Company, Schenectady 5, N. Y. 
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Index of new orders and shipments of machine tools, 1945-1950. 


National Machine Tool Builders’ 


Association. 


Source: 


(No breakdown of foreign 


and domestic orders available prior to September, 1945.) 


velopment of a nuclear power plant 
to drive a naval vessel. 

General Electric 1949 net profits 
also topped 1948—$125,639,000 
against $123,835,000. Sales were only 
1.2 per cent off — $1,613,564,000 
compared to $1,632,701,000, despite 
a 5 per cent drop in unit selling prices 
of all G-E products (on a weighed 
average basis) at the close of 1949 
as against the prices a year earlier. 
Both in 1948 and 1949 consumer 
goods accounted for some 35 per 
cent of total sales: producers’ goods 
for 65. 

G-E, too, is active in nuclear en- 
ergy research. Its Knolls Atomic 
Power Laboratory is designing the 
first nuclear power plant which is 
being readied for construction in 
Saratoga County. north of Schen- 
ectady, N.Y. 


Another of the big companies 
in the electrical field—Radio Corpo- 
ration of America—also reports in- 
creased earnings last year. Net income 
totaled $25,144,279 against $24,022.- 
047 in the preceding year. The RCA 
Victor Division (the manufacturing 
unit of the organization) sold more 
radio and television products last year 
than ever before. Television is, of 
course, of paramount importance in 
RCA plans. In February of this year 
the millionth TV receiver came off 
RCA production lines. Industrial tele- 
vision is under intensive study as a 
broad new field for application of 
specially designed equipment that in- 
volved closed circuits and extra-small 
cameras. Such equipment can be ap- 
plied for remote study and observa- 





tion of operations that are normally 
dificult or dangerous to observe at 
close range. These might include: 
mining operations; chemical process 
industries: surgery; machine proc- 
esses; and. of course, military appli- 
cations. 


Interest in industrial televi- 
sion, incidentally, was outstanding at 
the recent meeting and exhibit of the 
Institute of Radio Engineers in New 
York City. The RCA industrial tele- 
vision system, as exhibited there, is 
based on the new Vidicon photocon- 
ductive pickup tube. This tube is 
about | in. in diam and 6 in. long. 
Target sensitivity is high enough to 
allow operation at moderate light 
levels without an electron multiplier. 
Experimental targets have exceeded 
1000 microamps per lumen. Improved 
method of obtaining horizontal de- 
flection in the camera makes it feas- 
ible to use camera cable lengths up 
to 500 ft. Small video amplifier and 
a servo motor for remote control of 
optical focus are incorporated into 
the camera. Total power consumption 
is only 350 watts. A suitably designed 
synchronizing generator in the master 
unit establishes a 
scanning rate that is identical with 
RMA broadcasting standards; this 
makes it. possible to utilize conven- 


control-monitor 


tional TV receivers as monitors. 
Meanwhile production of home TV 
sets continues to dominate industrial 
news. Recent trade forecasts place 
1950 production by the twenty leading 
manufactures at about 5,300,000 sets 
with a dollar value (factory prices) 
at some $800 million. These are con- 





sidered conservative estimates: Recent 
production figures issued by the Ra- 
dio Manufacturers Association cover- 
ing member companies give a total 
of 367,065 sets for the four-week 
period ending February 24—an in- 
crease of 9 per cent over January, 
and 98 per cent over the weekly ay- 
erage for 1949. 

Radio set output also showed an 
increase in February, RMA reporting 
an aggregate of 750,393 sets—the 
highest for any four-week month since 
1948. Complete reports for the entire 
industry in 1949 show 3,029,000 TV 
receivers, 7,456,000 home radio sets 
and 3,964,000 automobile radios were 
produced. 


Household vacuum cleaners 
were down in January. Factory sales 
totaled 249,150 units, off by 6.1 per 
cent from 265,513 (corrected) sold 
in December. The January total 
however was 8.9 per cent better than 
the 228,769 units sold in the same 
month in 1949, (Source: Vacuum 
Cleaner Manufacturers’ Association.) 

Factory sales of household-size 
washers scored January advances, 
both as compared with the preceding 
month and with the sales a year ago. 
Actual total of 275,576 units was up 
by 16 per cent from the 237,591 sold 
in December, and by a substantial 
59.8 per cent over the 172,400 units 
sold in January 1949, (Source: 
American Home Laundry Manu- 
facturers’ Association.) 

Same source also reports an in- 
crease in sales of ironers and dryers. 
Total of ironers was 20,300 
units as against 19,400 in December, 
while aggregate of dryers was 19,495 
compared to 15,282. Ironers were off 
by 28 per cent from the 28,300 sold 
in January 1949, but dryers were up 
by a whacking 106-per cent margin 
over the 9,437 units sold a year ago. 
The dryer business, by the way, seems 
destined for a substantial growth, 
since it seems to fill a decided con- 
sumer need still largely unexploited. 

January electric refrigerator sales 
also chalked up an increase—375,856 
units vs 272.636 in December, but off 
by 20,473 from 396,329 units sold in 
January 1949. (Source: NEMA mem- 
ber and participating companies.) 


sales 


Sales of commercial laundry 
and dry-cleaning machinery totaled 
some $56 million in 1949, according 
to industry sources. This represents 
a drop of some 40 per cent as com- 
pared with the total factory sales of 
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COPROX CX2E4F 
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$94 million reported in 1947 Census 
of Manufactures. Expected 1950 
sales should be about $65 million. 
Resistance welding manufacturers 
estimate unofficially that 1949 sales 
totaled some $20 million. Another 
specialized machinery group—bakery 
equipment — unofficially estimates 
1949 sales at about equal to 1947 in 
dollar volume. Sales this year are 
seen as 10 to 20 per cent below 1949. 


Sales of fractional-horsepower 
motors (all types) last year reached 
9,434,925 units valued at $101,760,- 
764—a substantial decline from the 
13,269,323 units sold in 1948 and 
valued at $140,972,277. (Source: 
NEMA member and reporting com- 
panies.) The decline in both units 
and dollar value applies to every cat- 
egory of fractionals except the air- 
craft types (including generators and 
motor-generator sets). Here an in- 
teresting situation is revealed. Unit 
1949 sales dipped to 79,205 as against 
151,758 in 1948. But in dollar value. 
sales rose sharply from approximately 
$5.76 million to $8.36 million. The 
obvious conclusion is that some pretty 
expensive motors are being produced 
for military requirements. Higher op- 
erating temperatures and more severe 
ambient conditions have necessarily 
imposed the use of high-cost com- 
ponents; while the high-frequency re- 
quirements have undoubtedly called 
for special design and precision pro- 
duction requirements, all adding up 
the costs. It’s interesting to note that 
in 1947, 597,278 aircraft fractional- 
horsepower motors were sold valued 
at $10.92 million. On a per-motor 
basis, the approximate costs stack up 
as follows: 1949, $106; 1948, $38; 
and 1947, $18. 


Factory sales of industrial con- 
trol apparatus last year totaled $99,- 
520,563 compared to $115,267,005. 
These totals cover some fifteen dif- 
ferent classifications of controls. 
(Source: NEMA member and report- 
ing companies.) 
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Sales of industrial rubber 
products constitute a pretty good in- 
dex of overall industrial activity. 
According to Walter F. Spoerl, gen- 
eral sales manager of the mechan- 
ical goods division, United States 
Rubber Company, 1950 sales of rub- 
ber belting, hose, etc., are likely to 
equal or pass the $450 million vol- 
ume attained last year. The 1949 
performance was twice as good as 
any prewar year, although it fell 
short by $110 million of the all-time 
record set in 1948. 


Copper production was off. 
February output of crude metal to- 
taled 70,528 tons against 73,686 tons 
in January (corrected). Refined pro- 
duction dipped to 94,036 tons from 
95,229. Deliveries to consumers, 
however, advanced to 112,773 from 
111,668 tons. Available stocks of re- 
fined dropped to 77,472 from 101.,- 
070 tons—the lowest since May, 1949, 


Electrical Manufacturing [Pew Among the feature articles scheduled to 








and about one-third of the stock in 
hand last August. (Source: Copper 
Institute.) Meanwhile current de- 
mand for copper is reported very 
active. Sales for domestic consump- 
tion for March delivery are reported 
as topping 100,000 tons. 


Lead is the weak sister of the 
nonferrous family. Prices have been 
cut to 11 cents per lb as this report 
is being written. This is the lowest 
price since the end of OPA price 
controls in 1946. At one time dur- 
ing November, 1948, lead hit an all- 
time high mark of 211% cents per |b. 
Reasons for the current weakness: 
accumulation of offerings of lead 
from Mexico and Europe which the 
U. S. market hasn’t been able to ab- 
sorb. 


Miscellany— 

Blue-chip materials such as the 
fluorocarbon-type resins are coming 
down in the price under the twin im- 
pact of increased sales and expanded 
output. . . . Recently Du Pont an- 
nounced the lower-cost Teflon sus- 
pensoids; now M. W. Kellogg Com- 
pany makes an approximate 50-per 
cent cut across the board on its Kel-F 
resins. . . . But even this price is still 
in the luxury class—$13.75 per |b. 
. . . Of wider application is the re- 
cently announced price reduction by 
major producers of polystyrene. 

AGMA index for gearing sales ad- 
vanced by 15.4 per cent in January 
as against December. . . . Steel pro- 
duction for the week of March 20 was 
estimated at 95.5 per cent of rated 
capacity—the highest since the week 
of April 11, 1949. 

What price color and other TV en- 
gineering improvements if the qual- 
ity and standards of TV program- 
ming do not substantially improve? 
... It’s what FCC Chairman Wayne 
Coy, in a recent speech at the Uni- 
versity of Oklahoma, _ scathingly 
terms “off-color television.” 
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Another Challenge to Designers 


N announcing the 12th ANNUAL 
ELECTRICAL MANUFACTURING PROD- 

UCT DESIGN AWARDS COMPETITION in 
this issue, the publication again aims to 
stimulate sound engineering and design 
of electrically operated products. Like- 
wise, it salutes the designer and stresses 
the importance of his function in product 
manufacture and sale. 

As the reader contemplates entry of 
his company’s product in the competition 
a number of questions must occur to him 
that will influence his decision. He 
wants to evaluate his chances of success. 
What do the awards signify? Do they 
mean that each winner is best in its 
field? How can a heavy-duty production 
machine be compared with a delicate 
electronic instrument? How much em- 
phasis is placed upon originality? 

First off, each product entry is judged 
as a problem by itself. Having set up 
his design objectives, how well did the 
designer meet them? Could the execution 
have been improved upon? Was the 
electrical design sound? Were the me- 
chanical phases of design well thought 
out? How wise was the choice of mate- 
rials and component parts? How much 
attention was paid to appearance design in 
relation to class of product and its func- 
tion? Can the product be manufactured 
economically? Can it readily be serviced? 
Does it serve a useful purpose, satisfy 
a need, or anticipate a need? 

Many of these questions suggest their 


own answers. An analysis of the results 
of previous competitions indicates that 
what brings the winners to the top of 
the heap is well balanced and integrated 
design—the same factors that are essen- 
tial to commercial success. 

It is conceivable that fifty diverse prod- 
ucts would pass the test of sound inte- 
grated design; that they would be above 
criticism on all counts. What would be 
the next step in the process of elimina- 
tion? First, “me-too” items would be 
dropped. Next the judges would weigh 
off on the relative complexity of the 
problems encountered and the ingenuity 
used in their solution. The comment that 
“anyone could have thought of that” 
would result in a deduction from the 
point score. 

Manuscript factors are important in 
that they provide the judges with the 
only means by which the nature of the 
design problems and their solution can 
be evaluated. Illustrations and text are 
essential, too, in order that the winning 
designs can be properly presented in our 
October Product Design Number. Lack 
of clarity in the text is a negative factor. 
To offset this partially, manuscripts will 
be allowed to run longer this year, so 
that no important point need be left out. 

These hurdles are a challenge to the 
ingenuity of each entrant in the competi- 
tion, but they are not insurmountable. 
May the race be swift and the designs 
topnotch. 
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Designing with DIE CASTINGS t 


In redesigning the Comfort Master furnace regulator, the change to die-castings reduced 


the number of parts, added fail-safe features and simplified installation; gear drive 


for the actuating arm was replaced by hydraulic operation from motor driven pump. 


N CONSIDERING the redesign of our heat regu- 
| lator for thermostatically controlling the draft and 

damper doors of a hand-fired solid-fuel burning 
furnace, two new consumer requirements had to be 
met. First, safety requirements had become more 
stringent and second, there was a demand for an 
automatic regulator that could be installed by the user. 
The former design shown at left in Fig. 1 was difficult 
to install because of the number of parts and their 
location. The complete hookup required a total of 
16 low-voltage and two high-voltage connections. Even 
with careful color coding of the wires and simple in- 
structions the installed regulator did not present a 
good appearance. Also many complaints of faulty oper- 
ation were traced to improper wiring. 

In the last few years many building codes have been 
revised to require that fail-safe heat regulators 
must be used; in the event of power failure the regu- 
lator must return the draft and damper doors to the 
checked position to prevent possible fire hazards if the 
thermostat is demanding heat at the time of power 
failure. In the former regulator, a bimetal-controlled 
clutch was built into the gear train to allow an external 


Fig. 1—Former design at left had three 
separately mounted units: a transformer, 
motor-driven gear-train power unit and 
a thermostatic switch to limit furnace 
temperature. Installation appearance was 
improved in the redesigned regulator at 
right by incorporating the three separate 
units into one with the use of die cast- 
ing; in addition the new unit has an 
automatic stoking control, a_ built-in 
switch for forced ventilation and an ad- 
justable control to limit furnace temper- 
ature. Number of electrical connections 
has been reduced from eighteen to four. 
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extension spring to force the arms back to the checked 
position. The spring was necessarily large and con- 
siderable skill was needed to install the spring in the 
critical position. 

While stoking fresh fuel on a fire, it is customary 
to open the draft and close the damper to prevent the 
escape of fuel gas inte the basement. It is sometimes 
advantageous to leave the furnace in this condition for 
a few minutes to allow the fire to burn off these gases. 
In the former design this was done by manually un- 
latching the regulator arms and rotating them through 
180 deg. If the arms were forgotten and left in this 
position, the fire would run out of control and over- 
heat the house. Some means was required in the new 
regulator to perform the stoking operation automat- 
ically. 

Essential components of a heat regulator for a fur- 
nace include: a limit switch to keep furnace tempera- 
ture below a safe level; a “stoke” control to burn off 
gases caused by the addition of green fuel; a source 
of power to regulate the draft and damper doors; and 
a transformer to supply low voltage to the control cir- 
cuits. Specifically, the requirements set up as design 
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objectives for the redesigned unit shown 


cut costs 


EDWARD R. RACK 
Design Engineer 
Automatic Products Company 


in Fig. 1 were: 


_— 


plify wiring. 

Replace gear drive with hydraulic. 
Design an improved fail-safe device. 
Add an automatic stoke switch. 
Improve physical appearance. 

6. Meet Underwriters’ requirements. 

Ultimate goal was the incorporation of 
all components into one easily manu- 
factured compact unit. This made it nec- 
essary to design the regulator into two 
separate subassemblies since the hydraulic power source 
by nature had to be a closed circuit and therefore self 
contained. The electrical controls were designed into 
the other assembly. 

Some development work had already been done on a 
small motor and gear-pump combination using a 1/300- 
hp shaded-pole type of induction motor. An important 
advantage of this combination was the quiet steady 
power available. In development of the hydraulic 
power section, several experimental models were built 
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Reduce the number of parts and sim- Fig. 3—Shaded-pole induction 
motor mounted directly on the 
die-cast piston cylinder and bleed- 
valve housing drives a gear pump 
through a flexible coupling. Gear 
pump housing is sintered iron 
for good bearing qualities and 
close commercial tolerances. Flow 
through the bleed valve is con- 
trolled by the effective orifice of 


PUMP OUTLET 


BLEED VALVE 


the screw threads cut on the bot- 
tom of the valve. Piston has a 
leather cup packing and a link- 
age for coupling to the main 
shaft. Die-cast actuating arm is 
attached to a_ centerless-ground 
stainless steel shaft and has the 
return spring mounted inside cast- 
ing. Housing for these parts also 
serves as the main oil reservoir. 


using both the vane and piston actuation. Since the 
vane could not be sealed as effectively and inexpen- 
sively as the piston, the piston-cylinder design shown 
in Fig. 2 was finally used. Oil delivered by the gear 
pump is forced into a cylinder through a bleed valve 
to move the piston. A linkage connects the piston to 
the main shaft wherein the linear motion is transformed 
into a rotational motion through 90 deg. An arm con- 
nected to the shaft operates draft and damper doors 
through chain and pulleys, lifting one door and low- 
ering the other. The unit 
will lift approximately 25 Ib 
ona 2-in. lever arm through 
a 3%-in. stroke in 30 sec. 

Gear pump is flexibly 
coupled to the shaded-pole 
induction motor and both 
motor and pump are com- 
pletely immersed in oil. The 
gear pump is fastened to 


Aon 


Fig. 2—Power to operate the 
draft and damper doors of 
the furnace was changed 
from a geared motor drive to 
a hydraulic system giving 
added protection in event of 
power failure. In operation, 
the gear pump forces oil 
through a spring-loaded bleed 
valve to a piston cylinder 
that rotates the actuating arm 
to control draft and damper. 


SPRING 
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the die-cast piston cylinder against a smooth cast face. 
This die casting, in addition to being the piston cyl- 
inder, also contains the bleed valve and mounting pads 
for the motor. 

Sintered iron was used for the gear pump housing 
instead of bronze or zinc die castings because of the 
bearing properties and the smaller commercial toler- 
ances which could be held. Pump gears are made of 
X1112 cold-rolled steel, are 32-pitch, 20-deg pressure 
angle, and have 11 teeth on a 12-tooth blank. Cutting 
of 11 teeth on the 12-tooth blank has the same effect 
as increasing the pressure angle (increased rolling con- 
tact, less undercut), and permits the use of a standard 
ground hob. 

Oil pressure developed by the pump moves a small 
spring-loaded bleed valve which exposes a hole leading 
into the piston cylinder and forces the piston through 
its stroke. Purpose of the bleed valve is twofold: first, 
to allow a small amount of “bleed’’; second, to allow 
the oil in the piston cylinder to escape back into the 
main reservoir in the case when the motor stops and 
valve returns to original position. This bypass or bleed 
of oil is needed to prevent motor from stalling at the 
end of piston stroke. A stalled motor creates a hunting 
condition wherein the oil pressure drops off to a point 
sufficiently low for the motor to run again. Amount of 
bleed is closely controlled by the effective orifice of the 
screw thread cut on the bleed valve. Motor slows 
down to approximately 100 rpm at the end of the 
piston stroke, but cannot stall under any condition of 
line voltage fluctuation or oil viscosity change. The 
fact that the motor is running at a slow speed at the 
end of the piston stroke greatly reduces wear on motor 
bushings, gear shafts, and gear teeth. 

First models built with the piston and leather cup 
packing had only a few thousandths of an inch clear- 
ance between the piston and cylinder wall; however, 
tests proved that there was no additional wear on the 
leather cup when the clearance was increased to 0.020 
in. This added clearance eliminated close tolerances, 
with resultant lower parts costs, and reduced friction. 
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Fig. 4—Regulator with cover removed for installation 
shows electrical subassembly mounted on the power 
unit. This subassembly includes the terminal board, 
limit switch, automatic stoke switch, blower switch and 
transformer for supplying a low-voltage power. Com- 
pact assembly saves space; all connections are made 
on only one terminal board to simplify the installation. 


Motor, gear pump, piston and piston cylinder as- 
sembly shown in Fig. 3 are all enclosed in a die-cast 
housing that is also the main oil reservoir. Since the 
housing contains oil, the power subassembly must be 
sealed. A gasket seals the joint between the cover plate 
and the housing. The main shaft has an O-ring seal. 
On the first models main shafts were made of X1112 
cold-rolled steel, centerless ground, and bright-chrome 
plated. This gave a smooth seal surface for the O-ring 
but was expensive. Life tests proved the acceptability 
of type 416 stainless steel, centerless ground to 100 
microinches. To determine whether the O-ring would 
leak under internal pressures built up by temperature 
changes tests were made with the temperature alter- 
nately raised and lowered 100 F and there was no 
sign of leaks. 

Control subassembly or top half of unit shown in 
Fig. 4 is completely assembled, calibrated, and tested 
before being fastened to the power section by two 
screws. Motor leads are brought through the power 
section cover plate and sealed by molded neoprene 
grommets, as shown in Fig. 6. Included in the control 
section are: low-voltage transformer, low-voltage ter- 
minal board, high-voltage terminal board, limit switch, 
stoke switch, and blower switch. Circuit shown in Fig. 
7 is in effect a thermostat in series with the motor and 
transformer, and a stoke switch in parallel with the 
thermostat. 

Stoke switch consists of a bimetal element with a 
heater timer and a latch. When stoke switch is turned 
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Fig. 5—Function of an automatic stoke switch is to burn 
off excessive gases after green fuel has been added to the 
furnace. When the stoke switch is pressed it energizes the 
power unit to raise the draft and lower the damper door 
for a predetermined length of time. A time delay of 
about 4 min is obtained by using a resistance heater to 
warp a bimetal blade and open the stoke switch contacts. 
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to the ON position, bimetal shown in Fig. 5 engages 
a latch simultaneously with the closing of three con- 
tact blades. Closing of the contacts energizes the motor 
which drives unit to the draft position, and energizes 
the heater on the bimetal. Heater causes bimetal to 
warp out of engagement with latch in 4 min and stoke 
switch then snaps back to OFF, opening heater and 
motor circuits. When the stoke switch is depressed 
manually it will unlatch the bimetal since the end of 
the bimetal which actively engages the latch has one 
corner bent up. This enables the stoke switch to be 
disengaged immediately after firing the furnace. 

Changes in ambient temperature caused variations in 
the timing cycle of the stoke switch. Timing variations 
were also introduced by heat losses in the transformer 
and motor during an extended period of ON operation 
when the internal temperature of the case may reach 
100 F. This problem was solved by incorporating a 
compensator bimetal which moved the latching bimetal 
into or out of engagement with the latch in direct pro- 
portion to the air temperature within the case. With 
this compensator the effect of ambient temperatures 
ranging from 40 F to 100 F on the time interval was 
reduced to only a few seconds. In fact, line voltage 
variations had more effect on the time cycle than am- 
bient temperature. Over the extreme line voltage 
range, time cycles varied from 3 min to 7 min, but this 
was not serious since line voltages seldom vary over 
the extreme range in service. 

The limit switch incorporated in this design has as 
its foundation a charged snap-action diaphragm assem- 
bly. This assembly is no more costly than an ordinary 
slow-moving diaphragm, and it does eliminate the need 
for a snap-switch. Limit switches for hot-air heating 
systems are generally supplied in two temperature 
ranges: 150 to 250 F, and 250 to 350 F. The lower 
temperature range is for use with forced-air circula- 
tion, while the higher range is for gravity circulation. 
Rather than supply two models, the limit switch is built 
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Fig. 6—Since the housing for the power subassembly is 
also the main reservoir for the hydraulic system, it has 
to be sealed against oil leakage; for this reason, the 
motor leads have to be sealed as they pass through the 
cover. Grommets with a tapered hole are used to grip 
the wire securely and seal the leads. Cement is used be- 
tween grommet and wire as a precautionary measure. 
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with a semi-permanent stop at the 250 F setting. This 
stop can be removed when the higher temperature limit 
is needed. 

A combustion blower switch is added for use in 
those installations where a furnace is equipped with a 
blower fan for forced draft. This combustion blower 
switch is rated at %4 hp, 115 volt a-c, and turns on the 
blower motor when the regulator unit reaches the 
draft position. 

Cover for this control is a half of a single drawn- 
steel stamping. In the drawing stages two covers to- 
gether form a bathtub shape. In a later piercing opera- 
tion, this bathtub is sheared into two separate covers. 
Entire cover and case are finished with a baked gun- 
metal-gray enamel and the nameplate is red and alumi- 
num. Stoke switch and limit switch knobs are both 
aluminum and contrast with the red background of the 
nameplate. The regulator arm, containing the fail-safe 
return spring, is a zine die casting with a fine ball- 
burnished finish and clear lacquer dip. 

All terminal screws are staked so they cannot be 
completely unscrewed ; the regulator is supplied with a 
UL-approved cord and plug; knockouts are provided 
for those installations which require conduit or BX; 
and a wiring diagram is cemented inside the cover 
where it cannot be misplaced. 

Design objectives formulated at the beginning of 
the development project are more than satisfactorily 
accomplished. In summarizing, the new regulator has 
only two major components (thermostat and regu- 
lator) and requires 2 high-voltage and 2 low-voltage 
connections as compared to 5 parts and 18 connections 
in the former regulator; objectionable operating noises 
are eliminated with the use of hydraulic power ; fail- 
safe operation is an integral part of the regulator in- 


(Continued on page 188) 


1S VOLT UNE 


LIMIT SWITCH 
TRANSFORMER 


HEATER 
ELEMENT 





STOKE 


REGULATOR MOTOR SWITCH 





Fig. 7—Combustion blower switch has been added for in- 
stallations where the furnace is equipped with a blower 
for forced draft. Heater element in the stoke switch cir- 
cuit is used as a timer. When the stoke switch is on, the 
heater element causes the bimetal shown in Fig. 5 to 
warp upward, disengage latch and open the snap switch 
thus returning the furnace to normal thermostat control. 
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New single-phase motors in 


Capacitor types are extended in range up to 20 hp to challenge re- 


pulsion-induction types for application to farm machinery drives 


in integral-horsepower sizes for over fifty years, 
it has only been within the last two years that 
there has been any renewed design 
activity on the part of motor manu- “« 
facturers. The result has been to ex- 
tend the range of capacitor-type motors 
up to 7% and even 20 hp. While the 
aim has been to overcome some of the mechanical main- 
tenance problems of repulsion-type motors, the latter 
categories are so well established that they will con- 
tinue to be given consideration by motor application 
engineers. 

Increased interest in single-phase motors has been 
brought about principally by two factors: the expanding 
use of electric power on the farm* and the continued 
growth in air conditioning and refrigeration. There 
is also widespread use of single-phase integral motors 


LTHOUGH single-phase motors have been made 






Electrical 











Fig. 1—Short-circuited brushes of a repul- 
sion motor are placed at an angle with re- 
spect to the stator poles. Field F set up by 
the stator winding is divided into two vector 
components, one the speed field S, the other 
the inducing or transformer field T. 





MPP enti res 


for drives of machinery used in light industry. Since 
the war and its manpower shortages, the farmer has 


shown an increasing desire to buy motor-driven devices 
to ease the farm chores, a great many 
of them involving material handling 
apparatus. These and many other 
applications of  integral-horsepower 
motors to farm equipment drives are 
summarized in the accompanying table. A growing 
market for motors among manufacturers of such ma- 
chinery is envisioned here. At the end of 1949, some 
5,000,000 farms were served by electricity, 97 per cent 
of them by single-phase lines. Many more are within 
reach of electric lines. 

Packaged commercial air-conditioning units and the 
coming types based on the heat-pump principle are 


Staff Report 





* See “‘The Electrified Farm—New Frontier for the Product Designer,” 
by Truman E. Heinton, ELectricaL MANUFACTURING, Oct. 1947, p. 145. 





Fig. 2—In the Peerless short-circuiter for repulsion-start, induction-run 
motors, the beveled short-circuit elements S move into the beveled 
underside of commutator C under influence of governor weights VW. 


Running 
position 





Fig. 5—Combination of wound rotor and 
embedded-squirrel-cage windings of a repul- 
sion-induction motor. Solid bars a are not 
necessarily insulated from the iron, but the 
wires at d are. 









Commutator 





“Garter spring Fig. 3—Automatic starting de- 


vice used on Master repulsion- 
induction motors short-circuits 
commutator bars through cen 
trifugal force which relieves ten- 
sion on circular coiled spring 
resting in groove on segments. 


“Shorting segments 
(starting position) 
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and to commercial equipment used 


A review of design principles 


reaching into the higher horsepowers and are often 
installed in single-phase power supply areas, as is light 
industry. Some of these general machinery applications 
are tabulated on the following page. 

Starting torques and starting currents are prime 
factors in the choice of the five types of motors to be 
discussed, and in a subsequent article complete per- 
formance data are to be presented. In the final analysis, 
the characteristics of the machine itself determines 
whether a high-torque or a low-torque motor is re- 
quired. Excessive starting currents when starting under 
full load may necessitate use of a clutch. For machinery 
or equipment to be installed in urban areas Single-Phase 
Motor Starting Current Rules (NEMA Publication No. 
116, Sept. 1948) generally apply if light flicker is to be 
avoided. In rural areas the chief limitations to the 
higher horsepower ratings are size of distribution trans- 
formers (3-5 kva most commonly used), wire sizes and 








Fig. 4—Governor weights A acting through belleranks 
and pushrods B push short-circuiting necklace of cop- 
per bars C axially against underside of radial-type com- 
mutator D on Wagner repulsion-start induction motor. 
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integral-horsepower ratings 


in single-phase 


power areas. 


operating characteristics. 


length of lines. The machinery manufacturer should 
supply his distributor with information on_ starting 
and locked-rotor currents on the sizes of motors sup- 
plied so that the latter may check with the local utility 
and his customer on power requirements. 

Single-phase induction motors have no inherent 
locked-rotor torque and hence must be provided with 
auxiliary means for starting. The different types of 
single-phase induction motors take their names from 
the starting method, such as shaded-pole, split-phase, 
and low-starting-torque capacitor, which are used pri- 
marily in the fractional and sub-fractional sizes. Capac- 
itor-start and capacitor-run motors are made in integral- 
horsepower sizes, as are the several types of repulsion 
motors (see large table). 

A simple repulsion motor has a concentrically wound 
field on the stator and an armature similar to the direct 
current type. The characteristics of this motor are 


similar to those of the d-c series type. In the latter 
case the current is applied conductively to the arma- 
ture, while in the repulsion type it is applied in- 
ductively since the brushes are short circuited. 
Brushes are placed about 12 to 20 electrical degrees 
from the axis of the concentrically wound stator 


















Table I—Typical Farm Machinery Applica- 
tions of Integral-Hp Single-Phase Motors 


Type of Machine 


Power Range, Hp 






Barn cleaners (trough conveyors) 34-4 
Corn and cob crusher 1 
Corn shellers, cylindrical 3-5 
Crop driers 5-74 
Ensilage cutters 1-5 
Elevators, bucket 2-7\% 
Feed grinders, plate and hammer mills 1-7% 
roller mills 5 at 
Feed mixers 44-17% 
Hay blowers 5-30 
Hay curing fans 3-7% 
Hay hoists 1-5 
Milkers (vacuum pump) 14-3 
Milk coolers Yj-l 
Poultry pickers Y-] 
Root cutters 2-5 
Silo unloader 3 
Wagon dumps 2-5 
Water pumps 1-5 
Wood saws, circular 2-3 






Table I1]—Standard Dimensions for NEMA Frame Sizes for Integral-Hp Motors 




































| | | | | KEY AA 

Frame | —_———| Size of 
Num- | A B Vv Thick- | Conduit 
ber | Max. | Max. | D cs. + oe BA H | NW] U Min. | Width ness | Minimum 
203 | 10 ™% | 5 4 234 3% | Be | 2Y |  % 2 x, 3% 

204 | 10 844 | 5 A 344 | 3% s% | 2y% | %&% 2 e % 

224 | 11 =| 8% 51% 4% | 33% | 3% is | 4 24,| \% KY 

225 11 914 514 414 334 | 3% | Be . on @ | 2% | \%Y 

254 | 12% | 1034 6% 5) 4 4\4 lg 334 ik | ti 22 
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284 | 14 121% 7 5% 43, | 43% lg 3, | 1y% | 3% “uY 

324 | 16 14 i 6% 514 514 216 4%, | 1% | 4% % %&% 

326 16 15% 8 614 6 | 5% 2 A1% 15 45% &%% 3% 

364 | 18 | 15% 9 554 51% 216 55% 17 53% yu 
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Table IV—NEMA Frame Designations for Single-Phase 
General-Purpose Motors* 
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*Horizontal and vertical, open type, 40 C, 60 cycles, 115 and 230 volts. 
(MG1-5.3) 


















poles, as shown diagrammatically in Fig. 1. of these brushes or excessive commutator wear will 

























If the brushes were placed in line with the field result. On the other hand, the use of too soft a brush 
axis, the condition would be similar to that of a trans- may produce an insulating film that will build up a 
former with a short-circuited secondary. The armature resistance and result in poor starting torque. 
current would be very nearly opposite in time phase Some motor manufacturers, primarily because of the 
with the current in the stator, but there is no moving noise of the brushes riding on the commutator when 
flux to react with this transformer current so the the motor is up to speed, furnish brush-lifting devices 
motor will remain at rest. Placing the brushes at a that act when the short circuiter operates. Others, who 
position of 90 deg to that of the axis of the stator prefer the cleaning action of the brushes when the 
poles will produce a field flux sometimes referred to as motor is operating, furnish capacitor motors for appli- 
the speed field, but since it will induce no current in the cations where the brush noise is found objectionable. 
connected armature coils, no torque will result. A Repulsion motors are normally reversed by shifting 
compromise position is selected therefore where suff- the brushes. This effect may be accomplished in sev- 
cient transformer current is produced in the armature eral other ways. Some motors, for example, use two 
to react with the speed field to produce a starting torque. sets of brushes, each displaced the proper running dis- 

The repulsion-start induction-run motor has the — tance from neutral. This motor becomes electrically 
same winding as a repulsion motor but when it reaches reversible by completing the connection for the set of 
approximately 75 per cent of its synchronous speed, the brushes being used. 
armature is short circuited and the motor performs as In another design an auxiliary stator winding 1s 
a regular squirrel-cage induction motor. Short cir- used, displaced from the main field by 90 electrical 
cuiting is accomplished by a speed-sensitive device, degrees. Connecting these coils in series with the main 
usually constructed of either a flexible plate or, more winding produces a resultant field at an angle to the 
often, of a number of segments, held together by a main field. The brushes, having been placed in the 
garter spring, which contacts the commutator at a neutral position for the main field, are now displaced 
number of points. As the motor accelerates, centrifugal with respect to the resultant flux and the motor will 
force gradually overcomes the force of the spring, per- start. If the auxiliary coils are then reversed, the 
mitting the short circuiter to operate. Two such types shift will be opposite and the motor will start in the 
are shown in Figs. 2 and 3. A’ third type is pictured reversed direction. The reversing switch can be sim- 
in Fig. 4. plified if two oppositely wound auxiliary coils are used. 

In motors of the brush-riding type, the brushes One end of each is connected to the end of the main 
remain on the commutator after the short circuiter winding and the other end of either to the line. 
has operated. Some cleaning action is obtained in these The neutral point is that at which there is no torque 
brushes that tends to clean up the burnt spots on the in either direction. As the brushes are shifted, both 


commutator resulting from the sparking during the the locked-rotor and pull-up torques increase up to 4 
starting period. It is necessary to limit the abrasiveness point. The pull-up torque reaches its maximum value 
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Table V—NEMA Frame Designa- 
tions for Single-Phase Totally 
Enclosed Motors* 


SPEED — RPM | 














Table II—General Applications of Integral-Hp Single-Phase Motors 





















































and 230 volts. (MG1-5.5) 





at a smaller displacement than the locked-rotor torque. 
Since pull-up torque is one of the limitations of the 
repulsion-start induction-run motor, the brushes are 
usually set at the point where it is maximum. The 
locked torque of this type motor is high. 

It is not necessary to supply a short circuiter with 
the repulsion motor. The brushes may be permitted to 
carry current during the entire operating period of 
the motor if they and the commutator are designed 
sufficiently large. The speed of this motor will be 
dependent upon the winding, the load, and the position 
of the brushes. As the brushes are shifted further from 
the neutral position, the transformer field decreases, 
the speed field increases and the motor slows down. 
Commutation is very poor in some positions, resulting 
in the requirement of fairly frequent renewal of brushes 


— Bottling and carbonating Fans and blowers Machine tools 
, 1800 1200 900 machinery Farm machinery Oil burners, industrial 
— — : *e ———| Buffers, polishing (see table preceding page) Packaging machinery 
P en cnn yer _____| | machines Floor surfacers Pumps, plunger, and 
ma 294 Chemical processing Food machinery _ centrifugal 
37 ; 294 995 machinery _ Grinders, meat, coffee Saws g 
1 . 224 995 254 Compressors, air and Gearmotors F Shoe machinery 
1% 995 | 254 refrigeration Generator testing Stokers , 
a 954 = C| Conveyors equipment Washing machines, 
= —__——_——_—— Dairy machinery Hoists, elevators and commercial 
*Horizontal and vertical, 55C, 60 cycles, 115 Extractors, laundry dumb waiters Woodworking machinery 


and refacing of the commutator when thus operated. 

Repulsion motors are sometimes built with an em- 
bedded squirrel cage below the armature winding. 
Fig. 5. Like the lower bars of a double-cage rotor, the 


squirrel-cage bars are ineffective at starting. The 
motor starts as a regular repulsion motor. As the 


rotor comes up to speed, the squirrel-cage bars carry 
an increasing amount of the current, decreasing the 
current carried in the insulated winding of the arma- 
ture. As a result, the commutation of this type motor 
is much better than that of the repulsion motor without 
the embedded cage. It is called a repulsion-induction 
motor. 

The squirrel cage tends to limit the speed of the 
motor to less than synchronous speed. If the motor 
operates at synchronous speed, it becomes an induc- 
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Fig. 6 (Left)—Centrifugal starting 
switch housed within the end bell at 
left is used to cut out starting capaci- 
tor on Westinghouse capacitor-start 
induction-run integral motor. Fig. 7 


ratings, frames 


tion generator. The watts input at no load may then 
exceed those at full load, and since these are all losses, 
the heating will become excessive. As a result, this type 
motor is applied only to loads that are not removed 
from the motor. 

While it is not common practice, occasionally a short 
circuiter has been supplied with this type motor to limit 
the speed and to eliminate radio interference during 
the running period. 


Capacitor Type Motors 


Capacitor-start induction-run motors are proving in- 
creasingly popular. In the fractional horsepower sizes 
they have completely replaced the repulsion-start motor 
for some manufacturers. Except for instantly rever- 
sible duty, most of the fractional horsepower units are 
equipped with a centrifugal switch that operates at 
approximately 75 per cent synchronous speed. 

The capacitor-start motor is wound with a main 
and a starting winding. The former is connected di- 
rectly across the line while the starting winding is 
connected in series with the capacitor and the centrif- 
ugal switch. The phase winding is displaced 90 deg 
in space from the main winding, while the action of the 
capacitor displaces the phases by approximately 90 deg 
in time during the starting period, thus causing the 
motor to act as a two-phase motor having two windings 
in quadrature electrically. 

As the motor comes up to speed, the phase angle 
between the main and the phase windings changes. 
The voltage across the condenser may decrease for a 
time but as the motor accelerates, this voltage increases. 
If the starting winding is not disconnected at the proper 
time, the pull-up torque of the motor is too low and the 
voltage across the condenser too high for successful 
operation. 

Centrifugal switches are used for many of the frac- 
tional horsepower capacitor motors, except hermetically 
sealed types, and for the smaller integral sizes, Fig. 6. 
Many of the larger integral horsepower units use 
potential relays instead, Fig. 7, largely because the pro- 
duction volume does not warrant the motor manufac- 
turer tooling up for centrifugal switches. The relay is 
energized by a control voltage taken from the starting 
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(center) —On Westinghouse 2-pole 
254 and larger, a 
voltage-actuated relay cuts out capaci- the 
tor. It is mounted in the conduit box start and run, and 
with the starting capacitors. Fig. 8 


(Right)—In this Square D control for 
a 5-hp single-phase capacitor motor 
potential relay, capacitors for 
the magnetic 
starter are housed in one cabinet. 


winding. When a given speed is reached the control 
voltage has risen to the point where the normally closed 
relay contacts are opened. 

Where it is desirable to get better efficiency and power 
factor than is given with the standard capacitor-start 
induction-run motor as well as quieter running per- 
formance, an additional capacitor of the continuous duty 
type is used. It is connected in parallel with the start- 
ing condenser, but is not disconnected by the device that 
opens the starting condenser circuit. Such two-value 


capacitor motors usually sell at a premium over the 


capacitor-start induction-run type. They have inher- 
ently higher efficiency and power factor, comparable to 
values obtained in polyphase motors. They are also 
quieter in operation. 

Capacitor location varies with the manufacturer. 
Some mount the condensers in the base, others in the 
motor heads, others on top of the motors, and still 
others mount them separately from the motor. In the 
latter group are those who include the switching equip- 
ment along with the condensers as separate control 


Fig. 11—Portable plaster and mortar mixer, made by 
the Essick Mfg. Co., has the gasoline engine replaced by 
a 3-hp General Electric single-phase capacitor-start motor: 
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Fig. 9 (Left)—Louis Allis single-phase capacitor-start, induction-run explosion-proof motor with starting capacitors 
and potential relay housed in the enclosure at left. Fig 10 (Right)—In this Wagner 3-hp repulsion-induction brush- 
riding explosion-proof motor, machined fits on the brush enclosure are made long to prevent escape of flames. 


unit, particularly where potential relays replace the 
centrifugal switch, Fig. 8. 

Among the motor manufacturers there are ardent 
supporters of capacitor motors as well as of repulsion- 
start induction-run motors. Those who favor the 
capacitor type point out that the brushes of the repul- 
sion motors are subject to wear and _ replacement. 
Brushes also groove and wear the commutator so the 
user must clean it with a fine sandpaper or commutator 
stone to get satisfactory results. Furthermore, if the 
maintenance man uses an emery cloth instead of sand- 
paper, the abrasive and conductive bits will imbed them- 
selves into the surface of the commutator, causing rapid 
wear of the brushes and shorting of the commutator. 

Capacitor motor partisans contend that it is easier 
to make a good centrifugal switch to break a circuit 
than it is to make a good short circuiter that will con- 
tact all the commutator bars. They argue that the 
capacitor-start motor has better pull-up torque than the 
repulsion-start motor and can be designed with as much 
locked torque as is needed on any application. They also 





Fig. 12—Single-phase or polyphase motors up to 74%4-hp 
drive the 36 or 42 in. propeller type fans on the Habco 
crop drier which uses jet burners adapted from aircraft. 
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point to the simplicity of the cast or welded rotor con- 
struction as compared to the wound armature of the 
repulsion types. 

Advocates of the repulsion types of motor argue 
that these have the lowest locked-rotor current of any 
type motor, with the highest locked torque. This char- 
acteristic is especially valuable where the equipment 
user may have light power lines, as in some rural 
communities, that permit a noticeable voltage drop 
during the starting period. 

There are many applications where either of the two 
types of motors may be used interchangeably. Installa- 
tions that are adequately wired may not need all the 
locked torque of the repulsion-start motor nor the pull- 
up torque of the capacitor-start motor. Radio inter- 
ference of the repulsion-start motor coming up to 
speed may not be objectionable, and the more satis- 
factory inherent protection of the capacitor motor not a 
deciding factor. 


Mechanical Details 


NEMA has standardized the frame sizes for inte- 
gral-horsepower single-phase motors from the 203 frame 
through the 254 frame (see Part II). Above these sizes 
some manufacturers use NEMA frame sizes while 
others use those of their own designation. 

While NEMA frame size motors are interchangeable 
regardless of the manufacturer, the same cannot be 
said for the non-NEMA motors. Even where the 
motors are interchangeable, the manufacturers have not 
standardized on any one type of construction. To a 
great extent they follow the same procedure they use 
on their polyphase designs. 

Motors of modern design include one or more of the 
following structural features: 

Cast iron field rings and cast iron heads 

Steel field rings and either steel or cast iron heads 
Aluminum rings and heads 

Exposed field iron and cast iron heads 

Skeleton frames 

The ventilation of these motors is the same as used 
on other types. Some of them are single-end ventilated, 
but in the larger sizes, double-end ventilation is more 

(Continued on page 188) 
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TRANSDUCERS 


sensing elements lor servos 


Seventeen types of sensing units for converting 
position, motion or pressure into electrical signals 


for servo operation; some practical applications 
for measurement, recording and control functions. 


J. R. STOVALL 


Electronics Department 
Tinius Olsen Testing Machine Co. 


HERE the function of a machine involves 

recording or control as the end result, elec- 

trical or electronic means to accomplish the 
task require these basic elements: converter, sensing 
transducer, amplifier, motor, follower transducer, feed- 
back link and null, and damping. Both types of trans- 
ducer elements convert position, motion or pressure 
into an electrical signal. Equivalent components are 
used with hydraulic or pneumatic means, the differences 
arising from operating level and range of transducer, 
speed of response, output power needed, and the ac- 
curacy and sensitivity required. These factors determine 
the type of transducer used and the complexity and 
size of the system as well. 

General purpose servos, as discussed here, are dis- 
tinguished by the nature of the balancing arrangement. 
One electrical function may be balanced against another 
(electrical null) which is readily susceptible to tele- 
metering. Alternatively, a single electrical function 
niay be restored to its initial condition (mechanical 
null) and is not readily adaptable to telemetering. In 
telemetering a distinction is further made as to whether 
current or voltage is used as a transfer medium. 

Although many different quantities may be measured 
electrically, the most common electrical transducers are 
motion pickups ; even those that are nominally pressure 
operated are inherently motion pickups. If the quan- 
tity to be measured is not a motion or other equally 
easily transduced quantity, a converter is used to pro- 
vide the desired transition. Among the most useful 
commercially available transducers, some of them quite 
new, are the following: 

Helical slide-wire potentiometers having one turn or 
up to 15 turns or more, either linear or almost any 
desired taper. 


Single-turn precision slide-wire potentiometers of 


a miniature type requiring only a light torque. 


Movable-plate or movable-grid vacuum tubes 
Movable-core transformers (differential transformers) 
Air-gap coils Convectrons 

Carbon buttons Crystals 

Synchros, d-c or a-c Resistance strain gages 

Coil and magnet velocity generators 

Magnetically deflected-beam vacuum tubes 

Pre-stressed resistance spring 

Stress-variable reluctance metals such as nickel 

This group of transducers will accommodate motions 
ranging from a few ten thousandths of an inch up to 
60 in. or more if motion reduction is provided. All of 
them can handle linear or rotary motion, although the 
potentiometers, synchros and convectrons are better 
adapted to rotary motion. Operating range and output 
for each of these types is given in Table I on the 
following page along with schematic diagrams and 
illustrations of typical components. 

The movable-core or differential transformer, No. 8 
in Table I, was brought into commercial availability 
in the last five years and is a very useful type. It is 
adapted to linear motion from 0.01 to 0.25 in., is 
capable of linearity to 0.1 per cent and has good voltage 
sensitivity. It is sturdy and relatively immune to tem- 
perature changes. This movable-core transformer is 
used in three servo systems in the Electromatic testing 
machine, shown in Fig. 1 with a block diagram of the 
complete control system. Both mechanical and elec- 
trical null systems are used and a voltage-comparison 
control circuit. 

This tester evaluates the stress-strain properties of 
materials, and is designed especially for plastics, films. 
fine wire and fibers. It provides a wide spread of load 
and strain ranges, controlled rate of strain, fast re- 
sponse and negligible reaction on the specimen by the 
tranducer element. 

As shown in the block diagram in Fig. 1, load on 
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an elastic member converts force to displacement and 
this displacement actuates a transducer in the motion 
detector. This transducer is a movable-core transformer, 
and as shown in Table I, has a primary which is 
excited, and two secondaries connected in series. The 
secondaries are wound so that induced voltages oppose 
with respect to the center tap; for a certain central 
position of the core, zero voltage appears at the sec- 
ondary output leads. The voltage varies linearly with 
core displacement and is of opposite phase on either 
side of the zero-voltage position. Output resulting 
from the displacement of the core is fed to an audio- 
frequency amplifier which in turn feeds a servo motor 
for recording the load. This motor restores the body 
of the transformer to its original position with respect 
to the core, thereby reducing the secondary output to 
zero, and thus follows the core displacement. This is 
a mechanical-null type servo since mechanical conditions 
are restored to or maintained at their original status; 
the electrical element indicates only non-conformance. 

This system has constant sensitivity regardless of its 
range, and linearity of the electrical transducer has no 
effect on the overall accuracy. These two factors are 
important in this application. Where sensitivity better 
than 0.1 per cent and accuracy better than % per cent 
overall are required, strict linearity and constant sen- 
sitivity are not easily attained even in the highest quality 
components. In this type system, however, even the 
non-linear air gap coil transducer may be readily used. 

In restoring the transformer body to null, the load 
recording motor simultaneously drives an indicator dial 
and a recorder pen. Sensitivities of 0.01 per cent and 
agg of Ya a cent a a ee - a employs movable-core transformers and two types of po- 
scales. Electrical damping feedback is used as shown . . coal : 
to attain stability and Gesu accuracy for speeds of Seneca ” ie asaet pn — 
response of 1.5 to 4 sec for full-scale deflection. Velocity strain record with adjustable magnification in both ordi- 
feedback alone is adequate for the purpose in this nates; strain rate (motor drive) automatically controlled. 


Fig. 1—Electromatic physical property testing machine 
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Seventeen Types of Transducers for Servomechanism Systems 


TYPE 





Eclipse Pinoeer TP-1 

Std. helical potentiometer 
Low torque potentiometer 
Function potentiometer 


Velocity pickup 
Air Gap coil hi 
Movable core transformer 


A-C synchro 
D-C synchro 





Crystal 


Movable plate vacuum tube 
Movable grid vacuum tube 
Wound slidewire in helix form 
Wound single turn slidewire 


Wound single turn or straight slide- na 


wire 
Relative moving magnet & coil 
Variable air gap magnetic circuit 


Slug varied coupling to bucking | 


secondaries 


270° to 14,400" 


RANGE 
+0.001 at pin or +0.5° 
+0.01 


270° to 360° a 


270° 


: 40.25 or greater 
0-0.1 
+6.01—0.25 or greater 


____ourpuT 
_ Approx. linear + 20 V peak 
_Approx. linear + 4 V peak 


Linear 200-100 K ohm, 2 W 
Linear 150-2000 ohm, 1 WwW 


Tapered 150 -2000 ohm, 


Linear proport ional to freq. 
Non-linear millivolts 
Linear + 0.5 V @ 60 ~ 





Wound rotor motor 


Circular slidewire tapped at 120° 
output contacts @ 180° a! 


- 0-360° 
0-360° 


- Sinusoid volts @ 60 ~ 
Volts d-c 








Piezoelectric 





Magnetically deflected beam 


Eclipse Pioneer Convectron 


Carbon button 
Resistance strain gage 


Resistance spring motion 
transducer 


Pressure variable resistance 


Convection cooling of inclined 
heated filaments 


0-0.1 conveniently 


+30° from vertical 


Approx. linear millivolts or 
__ volts A-C 


Sinusoid + 1.5 V 





Strained resistance wire 


Pre-stressed, plated wound wire 





tubes 


0-001 dimensionally ie 


~ 0-1% of 50-2000 ohm 


0.01 to 10” or greater 





Vacuum tube 





Variable reluctance transducer Stress-variable reluctance metal in 


magnetic circuit 


"Various field strengths 


y 


Approx. linear 20% R 


Linear microamps and milli- 
volts 


~ Linear medium R or volts 


Approx. linear milliamps 





Various (determined by 
arrangement) 


Approx. linear, usually milli- 
volts 
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Fig. 2—Movable core transformers 

are used in an electrical-null system 

A, for balancing the elongation re- 

corder against the extensometer. The 

adjustable bridge circuit B uses a hel- 

ical slide-wire transducer to record 

crosshead movement. Range magnifi- 

cation is obtained electrically by ad- 

justable resistances in the bridge arms. 
Motion 
detector 


system and is attained in simple 
but effective manner. When one 
phase of a two-phase motor is en- 
ergized and the rotor driven, in- 
ertia-overrunning in a following 
servo induces an excitation voltage 
proportional to the velocity of the 
rotor. This voltage is attenuated, 
phase shifted 180 deg with respect 
to the error signal, and fed back 
to an early stage in the servo am- 
plifier. If the error signal disap- 
pears when the rotor is still rotat- 
ing, a signal opposite to the rotor 
movement exists and brakes the 
motor to a stop. In fact, braking 
begins to occur as the system ap- 
proaches balance when the error 
signal voltage becomes less than 
the velocity voltage. A portion of 
the error signal is also fed back, 
resulting in degeneration which is 
an aid to stability in amplifier gain. 
However the amount of stabilizing 
feedback and overall gain are in- 
versely related which establishes 
an unchanging sensitivity-versus- 
damping relationship for a given 
set of mechanical parameters. For 
some applications, especially with higher speeds of re- 
sponse, these factors may be separated by using a sepa- 
rate drag-cup velocity generator coupled to the servo 
motor shaft, or by magnetic-brake damping, by feed- 
ing plate current of the amplifier output tube into one 
motor phase, or by viscous damping. 

A second type of differential transformer servo is used 
to pick up the strain from two different points on the 
specimen without reacting on the specimen. This is done 
with an instrument supported by the frame of the equip- 
ment and having two pivoted fingers contacting the 
specimen at points a given distance apart. One of the 
fingers moves the core and the other moves the coil, 
and the relative movement of the two therefore repre- 
sents strain in the specimen between the two points of 
contact. The secondary of the coil is fed into a switch- 
ing circuit and then into an amplifier, the output of 
which is fed to a servo motor as before. However, this 
servo motor actuates a second coil connected in series 
with the first coil with secondary voltages bucking, so 
that equal voltages in the two secondaries produce a 
voltage null at the terminals. In the circuit of this 
strain recorder, shown in Fig. 2, these two transformers 
are enclosed within the box A. This type of system 
utilizes an electrical null and the coils must be either 


na gen 
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closely linear or if non-linear must be carefully matched. 
Unchanging high sensitivity over the operating range of 
the coils depends on closely similar mechanical and elec- 
trical characteristics, including flux field pattern, phase 
shift, eddy current losses and wave form content. With 
all its disadvantages the two-coil system, however, allows 
remote pickup and transfer of a measurement, which 
is not possible with the mechanical-null type. The 
electrical-null system is also more versatile in that the 
ranges may be readily switched electrically by a simple 
voltage-dividing circuit described later. 

In addition to the required static accuracy of the 
system, which determines the gain required in the audio 
amplifier, an error signal—and power—is required to 
energize the servo motor in following. Damping signals 
are also introduced, and therefore, additional gain is 
required for dynamic accuracy. For a given percentage 
(over or under) critical damping a dynamic lag exists 
corresponding to this damping, and dynamic accuracy 
is also related to the mechanical parameters of the 
system. Thus, the mechanical parameters, speed of 
response, and dynamic sensitivity cannot be arbitrarily 
chosen. 

These two servos comprise a two-coordinate system 
which automatically records stress and strain (or other 
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related properties of the specimen) over a wide range 
of load and strain values, at a rapid rate, with sub- 
stantially zero movement of the weighing system, and 
negligible reaction on the specimen for both weighing 
and strain measuring system. 

The third servo in this equipment is the resistance 
voltage-ratio bridge shown at B in Fig. 2. This is a 
Wheatstone bridge arrangement in which the total 
resistance in the separate arms of the bridge is varied 
by moving the bridge detector take-off point along slide- 
wires which form part of the bridge resistance. The 
slide-wires are helical potentiometer transducers, No. 3 
in Table I. A ten-turn unit is used which provides up to 
50,000 turns of fine wire on a slide-wire 40 in. long, 
enclosed in a case about 1% in. diam and 3 in. long. 

With the output of the bridge being varied by this 
means it is necessary to use a high-impedance detector 
which the grid circuit of the amplifier provides. The 
upper portion of the adjacent arms of the bridge are 
variable by means of shunt potentiometers for the pur- 
pose of calibrating the bridge ratios. When these are 
set, a fixed portion of the bridge supply voltage appears 
across the two potentiometers for each switch position. 
When the moving contact of one potentiometer is driven 
by the crosshead of the machine an error voltage appears 
across the output contacts of the two potentiometers. 
This passes through a phase-shifting circuit into the 
same audio amplifier used previously for strain, and 
from the amplifier output to the same strain servo motor. 
This motor, previously described as coupled to the bal- 
ancing movable-core transformer, is also coupled per- 
manently to the balancing potentiometer of the present 
servo. Thus, this potentiometer is driven to achieve and 
maintain electrical null. 


Strain Record Magnification is Electrical 


Magnification switching is accomplished by switch- 
ing resistances in the two upper adjacent arms of the 
bridge, thereby changing the portion of the supply volt- 
age appearing across both the driven and the following 
potentiometers. Since different voltages on the two 
potentiometers constitute different voltages per inch of 
circumferential movement (which a pulley converts to 
lineal movement), maintaining electrical null results in 
different angular movement of the two potentiometers 
and thereby provides a magnification or reduction of the 
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Fig. 3—New wide-range uni- — 
versal strain recorder em. 
ploys voltage-divider circuits 7 
in the secondaries of the 
movable core transformers to — 
change the voltage-displace. 
ment ratio and thus the mag. © 
nification between elements, 
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crosshead movement. The balancing motor is con- 
nected not only to the balancing potentiometer but also 
to a recording drum whose rotation records the cross- 
head movement. In practice, a one- or two-turn follow- 
ing potentiometer is used rather than a ten-turn poten- 
tiometer to avoid a reduction ratio between the balancing 
potentiometer and the drum but the operating principle 
is the same. 

A typical difficulty in the practical application of an 
excellent transducer may be illustrated in the potentiom- 
eter servo. Where it is desired to have a spread of 
magnification ranges of 20-to-1 or more and where a 
resolution of 0.1 per cent and an accuracy of % per cent 
are required, a very large number of turns in the slide- 
wire is necessary. On the %» range only % turn of a 
ten-turn potentiometer will be used, and if some over- 
travel is provided perhaps only 3 of a turn will be 
used. A resolution of 0.1 per cent requires 1000 turns 
on the useful portion of the slide-wire, or about 27,000 
turns in the complete potentiometer. While this num- 
ber of turns can be approached with good life in a 
potentiometer 2 in. diam having ten turns, the wire 
spacing becomes too small for resolution by a contact 
having reasonable life. If a contact is used spanning 
several turns, irregularities in response will occur due 
to a variation in the number of turns spanned because 
of differences in height of adjacent turns. Furthermore, 
many potentiometers of high linearity have variable 
turn spacing which is deliberately used in the process 
of manufacture to control the linearity of resistance 
versus rotation. Thus for a 20-to-1 spread of ranges 
high resolution is difficult. A continuous low-resistance 
metal slide-wire, or a composition continuous slide-wire 
avercomes the problem of resolution, but introduces | 

(Continued on page 176) : 
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LEVEN times since 1935 ELECTRICAL MANUFACTURING 
has sponsored a Competition in Product Design. Thou- 
sands of product makers have been stimulated and inspired 
by the realistic and documented stories of laboratory explo- 
rations, engineering room collaborations, and production 
“know-how,” which culminated in new and advanced 
product designs. 

Outstanding product developments have brought honor 
to many engineers and prestige to manufacturers through 
the medium of the ANNUAL ELECTRICAL MANUFACTURING 
Propuct Design Awarps ComPETITIONS. Substantial con- 
tributions in engineering techniques and design craftsman- 
ship, as applied to product manufacture, have resulted from 
the widespread publication and reprinting of these graphic 
accounts of the evolution of products. Genuine achievement 
is journalistically recorded for the benefit of engineers, 
designers, and all those responsible for product develop- 
ment. Initiative and enterprise and ability and perseverance 
are recognized and rewarded for the part they play in gain- 
ing product acceptance, 
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Build goodwill for your company. Do yourself proud. 
Enter the 1950 Competition. Win recognition. 


Manufacturers provide the facilities and equipment 
and stimulation; engineers supply the theory, practice, re- 
search and technologic intelligence that shapes products 
out of parts. Each group makes a distinct contribution; 
together they constitute a team that has set the pattern for 
industrial America, providing us all with conveniences and 
a pattern of living that is the hope and the goal of the rest 
of the world. 

Enthusiasm prevails when companies and men learn of 
their selection as Award winners. A sense of great satisfac- 
tion asserts itself. There is pride in the knowledge that the 
job done has been singled out for commendation. The time 
spent in qualifying for participation in the Awards Compe- 
tition seems as nothing at all. 

Perhaps you will want to relate the rules of this year’s 
competition to your product making activities of the past 
year or those you are in the midst of presently. Could it be 
that the product which you have already designed or are 
now piloting through the engineering or drafting rooms 
could become a logical subject for a manuscript? Very 
probably. And it is easier than you think to translate your 
engineering-design data and drawings into an acceptable 
manuscript. Anyone who can talk can write, fortified with 
background data and enthusiasm. Ideas and accomplish- 
ments will count with the Jury of Award which will be made 
up of competent engineers and designers. The names of the 
Judges will be published in May ELectricaL MANUFAC- 
TURING. 

So, go into a huddle with your fellow engineers and 
the chief. Give each one assignments for which they are 
best fitted. Meanwhile, send for entry blank and complete 
step-by-step instructions telling how to proceed, 








COMPANY and its PRODUCT 


KKKK 


12th ANNUAL ELECTRICAL MANUFACTURING 
PRODUCT DESIGN AWARDS COMPETITION 


“| RULEs [c-. 


ELIGIBILITY 


Any manufacturer of a new or redesigned machine, 
appliance, apparatus or device, which is electrically 
operated, may enter. The product should be one that 


will have reached the production stage within the 
period July 1, 1949-June 30, 1950. 


WHAT TO DO 


Prepare a manuscript which will relate the complete 
story of the engineering and design development of 
an electrically oper rated product. The manuscript, 
typewritten and in duplicate, should be not less than 
2500 words and not more than 4500 words. Manu- 
tacturers may enter more than one product, submit- 
ting a separate manuscript for each product which 
they may have designed or redesigned within the 
e ligible period. 

The manuscript should state the reasons why the 
new design was undertaken; the steps taken in devel- 
oping the engineering and the appearance design 
features; the solutions found for problems involving 
the application of power, controls, light, heat, elec- 
tronic or other electrical functions. Design decisions 
which were influenced by production methods or 
manufacturing cost reduction should also be discussed. 

Avoiding mention of trade or brand names, tell 
what determined the choice of particular types of 
metals, materials, electrical and mechanical parts, also 
finishes. Confidential data need not be divulged. 

Each manuscript should be original, hitherto un- 
published, and all material submitted becomes the 
exclusive property of the publishers. 


ILLUSTRATIONS 


That the Jury of Award may more effectively visualize 
and properly evaluate the extent of the engineering 
and design accomplishment as set forth in the manu- 
script, a minimum of six illustrations is required. Illus- 
trative material should be furnished in duplicate and 
should include at least one exterior view of the prod- 
uct, also photographs, drawings or prints showing 


circuit diagrams, section details, sub-assemblies or 
component applications. Photographs must be glossy 
prints; diagrams may be in the form of an original 
tracing and one print of the original. Each picture or 
drawing must bear company name and carry a de- 
scription of what it is intended to show. Illustrations 
in the form of proofs from printed sheets are un- 
acceptable. 


AWARDS 

Five Awards, each of $500 in cash, will be presented 
to those companies which, in the opinion of the Jury 
of Award, have submitted the most interesting and 
informative manuscripts that depict the greatest ac- 
complishments in product development, engineering 
and design. A framed ELECTRICAL MANUFACTURING 
CERTIFICATE OF AWARD will accompany all cash 
Awards. 

The five Award winning manuscripts will be pub- 
lished in the 12TH ANNUAL OcTOBER PROopUCT DESIGN 
Awarps NUMBER OF ELECTRICAL MANUFACTURING. 

There will be five “Honorable Mentions,” and to 
each of these an ELECTRICAL MANUFACTURING CER- 
TIFICATE OF Awarp will be presented. All product 
stories winning an Honorable Mention Award will be 
paid for, upon publication, at regular author rates. 
Author rates will be paid also for all non Award win- 
ning manuscripts that may be published subsequent 
to October, The decision of the Jury of Award, which 
will be made up of representative engineers and de- 
signers, will be final. In case of a tie, duplicate Awards 
will be made. 


CLOSES JUNE 30, 1950 


All material to be eligible in the Competition must be 
delivered to the Awards Competition Editor, ELec- 
TRICAL MANUFACTURING, 1250 Sixth Avenue, New 

York 20, N. Y., by 5 p.m., Friday, June 30, 1950. If 
sent through the mail, the wrapper should bear a 
postmark not later than midnight of the deadline date. 





AWARD WINNERS 
1935-1949 


INCE the founding, in 1935, of the ANNUAL ELECTRICAL MANU- 
FACTURING PRODUCT DESIGN AWARDS COMPETITION, deserved 
tribute has been paid to the engineers and designers of the broad 
category of products here listed. Plan to add your company—your prod- 
uct—to this distinguished roster of Award winners. 


ADDRESSOGRAPH-MULTIGRAPH CORP. 


Addressing Machine 


ALLEN-BRADLEY COMPANY 
Push Button Station 
Solenoid Starting Switch 
AMERICAN OPTICAL COMPANY 
Ophthalmic Lens Blocker 


AMERICAN PERFORATOR COMPANY 


Perforating Machine 


BYRON JACKSON COMPANY 
Stuffingboxless Pump 


C-EIGHT LABORATORIES 
Cigarette Vending Machine 


CLARY MULTIPLIER CORP. 
Cash Register-Adding Machine 


CLEVELAND STEEL PRODUCT CORP. 


Air Conditioning Equipment 


ELECTRIC SPRAYIT CORP. 
Broiler 


GAMEWELL COMPANY 
Fire Alarm Control Unit 


GENERAL ELECTRIC COMPANY 
Arc Welder 
*Photolight and Amplifier 
Room Cooler 
Two-Magnet Industrial Brake 


*Honorable Mention 


y* 


~ t 


i 


GENERAL RADIO COMPANY 
Sound Analyzer 
Sound Level Meter 


GOULD & EBERHARDT 
Gear Hobber 


HERMAN NELSON CORPORATION 
Oil Burner 


HERMON HOSMER SCOTT, INC. 
Miniature Sound Level Meter 

HOBART MANUFACTURING COMPANY 
Food Mixer 


HOTPOINT, INC. 
Commercial Cooking Appliances 


INSTRUMENT SPECIALTIES COMPANY, INC. 
Electronic Micrometer 


INTERNATIONAL BUSINESS MACHINES CORP. 


Time Recorder 
KELLEY-KOETT MFG. COMPANY 
Portable X-Ray Apparatus 


LESTER ENGINEERING COMPANY 
Plastics Molding Machine 


LIVINGSTONE ENGINEERING COMPANY 
*Electric Steam-Jet Cleaner 


MACHLETT LABORATORIES 
X-Ray Equipment 


MICHIGAN TOOL COMPANY 
Cone-Drive, Worm Gear Generator 


MICRO SWITCH DIVISION 
Snap-Action Switch 


MOREY MACHINERY COMPANY, INC, 
Railroad Axle Lathe 


C. F. PEASE COMPANY 
Blueprinting Machine 


RADIO CORPORATION OF AMERICA 
Electron Microscope 


ROCKFORD MACHINE TOOL COMPANY 
Plastics Molding Machine 

SHURON OPTICAL COMPANY, INC. 
Sphere Lap Generator 


SPECIALIZED INSTRUMENTS CORP. 
*Preparative Centrifuge 
SPENCER-KENNEDY LABORATORIES, INC. 
*Wide-Band Chain Amplifier 
SPIRAL BINDING COMPANY, INC. 
Spiral Bookbinding Machine 
TAYLOR-HALL WELDING COMPANY 
Spot Welder 
TELAUTOGRAPH CORP. 
Telescriber 


THERMADOR ELECTRICAL MFG. CO. 
Fan Heater 


THE WARNER & SWASEY COMPANY 
Automatic Chucking Machine 


UNIVERSAL WINDING COMPANY 
*Multiple Coil Winder 


WEBER DENTAL MANUFACTURING COMPANY 
Dental Machine 


WESTINGHOUSE ELECTRIC CORP. 
Electric lron 
Electric Range 
Lighting Equipment 
WESTON ELECTRICAL INSTRUMENT COMPANY 
Radio Tube Tester 


WHEELCO INSTRUMENTS COMPANY 
Temperature Recorder 


Write NOW for 


OFFICIAL ENTRY FORM 


«atx 


Special form for use in registering your 
company’s entry will be sent promptly 


on request to the Awards Competition 
Editor. A complete guide to manuscript 
preparation, also reprint copies of last 


year’s Award-winning papers, will be 
furnished to all who enter. 


: Electrical 
iin 


THE GAGE PUBLISHING COMPANY 
1250 Sixth Avenue, New York 20, N. Y. 








How to lay out 


control circuits 


Step-by-step procedures for analyzing control circuit 
problems; graphical methods for construction and 
interpretation; two case histories showing sequence 
charts, elementary and schematic wiring diagrams. 


Those who are called upon to perform such 

work will find that coverage by text books and 
technical school instruction is unusually meager. The 
technique is ordinarily acquired by adopting the style 
of predecessors and by experience obtained by the cut- 
and-try method. Such procedures usually involve loss 
of time. It is the objective of this article to point out 
the basic principles of industrial and power control cir- 
cuit design and to suggest logical methods of attack 
and readily understandable graphical presentation. 


(Those circuit design is an inexact science. 


Method of Attack on a Control Problem 





I—List all details of the problem 
Include all functions that must be accomplished and 
all conditions to be avoided. 
Final draft should follow time or functional sequence 
if any exists. 


II—List the major items of equipment to be con- 
trolled 
Auxiliary devices such as control relays should be 
omitted. 


IlI—If the problem is complicated, use a sequence 
chart 
A graphical study may assist in the comprehension of 
the exact sequence of events and in the determination 
of the auxiliary equipment. 


I1V—Draw an elementary diagram 
Use standard symbols and mnemonic identifications 
or standard numbers for devices and components. 
Include a “Key” or “Legend” with the diagram. 
(See “Suggestions for the Construction of the Ele- 
mentary Diagram.”) 


V—Write a “sequence of operation” for the ele- 
mentary diagram 
Writing an explanation will often reveal errors in the 
design. 


VI—Draw a pictorial or connection diagram for the 
wireman 
Cross-number all connections with the elementary 
diagram. This is an excellent check as to whether or 
not the pictorial diagram is correctly drawn. 
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FRANK E. REEVES 
Senior Electrical Engineer 
Barnard & Burk 
Baton Rouge, La. 


Most important tool of the control engineer is the 
elementary “across-the-line” or single-line diagram. It 
is the algebra of the circuit designer. Such a diagram 
should not be confused with the “schematic” diagram 
which illustrates the function of the devices in a dia- 
gram. While schematic diagrams are helpful, the con- 
trol engineer should learn to visualize the functions of 
the devices involved in a particular problem without 
need of a sketch. In the elementary diagram, a device 
is represented by the standard symbols for its com- 
ponents, many of them bearing only slight resemblance 
to their actual counterparts, and usually disassociated 
from each other. 

Below are listed some specific suggestions for the 
layout of the elementary diagram : 

Use the latest standard basic symbols of the ASA 
and AIEE. (ASA Z32.12 “Basic Electrical Symbols 
for Electrical Apparatus,” February, 1947.) 

Identify each device by a system of numbers or 
letters which have an easily recognizable meaning, For 
industrial control applications, a mnemonic system of 
lettering should be used. For example: LS for Limit 





C—Motor or operating coil 
D—Operating coil (optional) 


A—Normally closed contact 
B—Normally open contact 

Fig. 1—Symbols for elementary wiring diagram prepared 
from drafting template, like the “Do-All.” Guide lines, 
not necessary, are drawn to show construction. 
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Ll, I I I = 
cs cs R C. 
2. CHS 
L 
A B 


Coin switch CS operat- Relay R added to per- 
ing motor OM, with mit momentary closure 
chute switch CHS con- of coin switch to initiate 
nected in series. a continuous operation. 


relay R 





Normally closed contact of relay R 
added to return coins inserted while 


vending is in progress. as blocking device. 


oS R 
Rk (om) R BD 
CHS CHS ES 
Cc 


Normally open contact added to 
to make and 
operating motor current. out. Merchandise holds ES closed. 


cS R R R 
70 
CHS 
ES 
F 


Empty switch ES connected so as to 
break coil circuits of relay as well 








aa ae 


R cS R R 


D 


Blocking device BD and empty switch ES 
prevent coin acceptance if machine is sold 


break 





Empty switch made double-throw to provide nor- 
mally closed contact at right to energize “Empty 
Lamp” EL when machine is sold out. 


Fig. 2—Step-by-step evolution of the control circuit of a coin-operated vending machine with motor drive. 





Switch, R for Relay, TDR for Time-Delay Relay, etc. 
If devices are duplicated they should be distinguished 
by the mnemonic letters plus a number such as LSI, 
LS2, LS3, etc. 

For diagrams of power switching equipment, use the 
standard NEMA “Device Numbers and Functions” 
and NEMA recommended “Device Markings.” Device 
numbers in these standards are from 1 to 99. Examples 
of this system are: 37, Undercurrent Relay; 52, A-c 
Circuit Breaker or Contactor. If more than one power 
feeder is involved in the diagram, the controls for the 
circuit breaker for Feeder No. 1 would be identified 
as “152” and for Feeder No. 2, “252.” Examples of 
recommended NEMA Device Markings are: DB for 
Dynamic Braking, SR for Series Relay. 

Label all components of the same device by the 
same identifying letters or numbers. 

Explain all identifying letters or numbers in a 
“Key” or “Legend,” preferably on the same sheet as 
the diagram. 

Disassociate components of the same device from 
each other, with complete disregard for physical loca- 
tion in order that circuits may be placed in straight 
across-the-line paths to facilitate tracing of electrical 
circuits. 

Let the progressive sequence of operations de- 
termine the order of the components, as far as pos- 
sible. This order should be from left to right or from 
top to bottom, depending on whether the control volt- 
age supply buses are drawn horizontally or vertically. 
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Avoid all unnecessary crossing of connections. 
It may be necessary to sacrifice some order of sequence 
to accomplish this purpose. 

Simplify final draft so as to eliminate all unnec- 
essary components. Rather than duplicating parts, 
wherever possible, components such as relays and relay 
contacts should serve double or triple purposes. 

Spread out diagram for clarity, avoiding undue 
waste of space, using uniform sizes of similar com- 
ponents and uniform spacing between connections and 
between components. 

Make finished diagram symmetrical in layout if at 
all practicable. In addition to improving its appearance, 
such symmetry will assist others in understanding the 
functions of the diagram. 

Use % in. or smaller crosssection paper for initial 
studies and layouts. Neat diagrams can be constructed 
without the need for a T-square or drafting machine, 
even on large diagrams. 

Templates especially designed for constructing elec- 
trical diagrams will be helpful. Fig. 1 shows a con- 
venient and simple method for constructing coil sym- 
bols and locating symbols for motors and contacts, for 
uniform size, alignment, and spacing, using a standard 
drafting template. 

If the circuit function is of the repeating type, con- 
sideration must be given to the initial starting of the 
first cycle; also, for the termination of the complete 
operation. In all circuits, consideration must also be 
given to what will happen if power fails before the 
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completion of a cycle. The device should fail safe. 

Control of a simple vending machine is selected as 
the first example of the development of a workable 
circuit by the method of attack recommended in the 
accompanying table. 


Step I—List All Conditions to be Accomplished 


1. Insertion of a coin should initiate a sequence 
which must be continuous until the article is 
ejected from the machine. 

2. If additional coins are inserted before the ar- 
ticle is ejected, they must be rejected into the 
“coin-return”’ slot. 

3. If machine is empty, all coins inserted must be 
rejected. 

4. If power supply fails, all coins inserted must be 

rejected. 

When the machine is empty, an “empty-lamp” 

must be energized. 


“si 


Step II—List All Major Items of 
Equipment Involved 


Chute switch 
Blocking device (solenoid) 
Operating motor 


Coin switch 
Empty switch 
Empty lamp 


Step III—Prepare Sequence Chart 


Since the problem is not complicated, this step is 
omitted. 


Step IV—Draw an Elementary Diagram 


1. Begin with the primary function of the machine, 
namely that insertion of a coin must initiate a sequence 
which must be continuous until the article is vended. 

This circuit shown at 4, Fig. 2, although entirely in- 
adequate, serves as a basis for starting the design. The 
coin switch is shown as a normally open contact. Ac- 
tuation of this switch by the coin causes its contacts to 
close. Actuation of the normally closed chute switch 
by the article being vended causes its contacts to open. 

Coin switches operate most reliably when actuated by 
the impact of the coin rolling down its chute, but not 
being stopped by the switch. This results in a momen- 
tary closure of the coin switch contacts. Such an ac- 
tion calls for the use of one of the most common and 
useful tricks of the control engineer; namely the elec- 
tric lock-up or seal-in circuit, such as is used in push- 
button-controlled motor starters having “no-voltage 
protection.” To provide for this feature, a control 
relay must be added as shown at B, Fig. 2. 

Now, when the coin switch is closed, the coil of 
relay R is energized causing the normally open relay 
contacts, also labelled R, to close. The operating motor 
OM is energized, and when the coin switch contacts 
open, the relay coil remains energized and sealed-in 
through its own contacts. The vending operation con- 
tinues until the chute switch CHS is opened by the 
article traveling down the eject chute. Both relay and 
operating motor are then de-energized. The machine 
must, of course, be mechanically designed to prevent 
the dispensing of more than one article with one coin. 
A slightly more complicated design incorporates an 
“anti-jackpot” relay of the latching type to accom- 
plish this function electrically. 
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The coin switch contacts, in addition to energizing 
the relay coil, also ‘““make” the initial current or “in- 
rush” to the motor. This is severe service for such a 
light duty device, principally due to the inherent 
“bounce” of its contacts with resultant destructive 
arcing. In addition, the chute switch must “break” 
the motor current at the end of the vending operation. 
Although the chute switch may be of heavier con- 
struction and operate on heavier pressure than the coin 
switch, it will have much longer life if it breaks only 
the current of the relay coil, which is a matter of milli- 
amperes. At C a second normally open contact is added 





Elementary Diagram 
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Pictorial Diagram 


Fig. 3—Final control circuit for vending machine. Num- 
bered connections on elementary diagram correspond 
with those on pictorial diagram, and serve as check to 
insure correctness of diagram prepared to facilitate inter- 
wiring of components. On pictorial diagram equipment 
outlines are dotted so as to emphasize wiring connections. 






















































to relay & to handle the motor current. 

If machine is empty of articles to be vended, all 
coins inserted must be rejected and returned. 

At D, Fig. 2, the blocking device and “empty switch” 
are added. The blocking device consists of a solenoid 
which, when energized, will cause the coins to be ac- 
cepted by the machine and when de-energized, will 
introduce a “block” in the path of the coins to deflect 
them into the coin-return chute. The normally open 
empty switch is held closed by the weight of the articles 
to be vended. When the last article is dispensed, the 
switch opens its contacts, de-energizing the blocking 
device. 

3. Coins inserted during the dispensing operation must 
be returned. 

At E, Fig. 2, a normally closed contact has been 
added to relay RK to de-energize the blocking device 
solenoid and to prevent acceptance of coins when the 
relay coil is in the energized condition. The dotted 
line between the normally open and the normally closed 
contacts of relay R indicates a mechanical interlock. 
With a common connection at L/, control engineers 
will combine such contacts into SPDT units to elimi- 
nate an additional relay pole and will drop the dotted 
symbol. 

4. If the machine has articles to be vended and the 
dispensing process is successfully initiated, the machine 
must accept the coin. 

The blocking device is so designed that when the 
solenoid is de-energized there is sufficient time delay 





When the machine 
should show. 

This requires a normally open empty switch, but if 
connected as shown at G, a SPDT type of empty switch 
may be used since line L2 is common to each contact, 
7. If power fails or is disconnected, the machine should 
return all coins inserted. 

This feature is inherent in the circuit due to the 
fail-safe feature of the blocking device which neces- 
sitates that the solenoid be energized in order that coins 
be accepted. 

The procedure of the design of this circuit followed 
the tabulated “Suggestions” closely. Note that a rear- 


rangement of components in F over that in EF, Fig. 2, 


is empty, the “sold-out” lamp 


avoided a crossing connection. 


Step V—Write a “Sequence of Operation” 
for the Elementary Diagram 


When coin switch contacts CS close, coil of relay R 
is energized and relay locks up through its own nor- 
mally open contacts. Simultaneously, blocking device 
BD is de-energized by normally closed contact of relay 
R preventing the acceptance of additional coins until 
article is vended. Operating motor OM is also ener- 
gized by the closing of normally open contacts of relay 
R and the dispensing operation starts. When article 
passes through eject chute it actuates normally closed 
chute switch CHS, unsealing relay R and circuit is 
ready to be recycled. When machine is empty, empty 
switch ES is de-actuated, preventing relay RK from 






















being re-energized, de-energizing blocking device to 
prevent acceptance of coins, and energizing empty lamp 


to prevent the return of the coin which initiated the 
particular vending operation. 
5. If the machine is empty, the vend- 
ing sequence should not be initiated. 
By a slight rearrangement of the 
circuit, and without adding compon- 
ents, the diagram shown at F in Fig. 
2 accomplishes this requirement by 
preventing the coil of relay R from 
being energized if the normally closed 
contact of the empty switch is open. 
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Fig. 5 (Right )—Limit switches have been 
added to the sequence chart of the auto- 
matic grinder illustrated in Fig. 4. 
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Fig. 4 (Left)—Sequence chart for an 
automatic grinding machine with solen- 
oid-operated hydraulic valves and cylin- 
ders for clamping and for wheelhead 
and workhead slides. 
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Automatic Grinding Machine Sequence 
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LEGEND: LR-Latch relay U.C-Upper coil L.C.-Lower coi! LS-Limit switch TDR -Time delay relay 


Fig. 6—Elementary wiring diagram for automatic grinder whose sequence of operation is charted in Fig. 5. 


With workheads fully retracted, limit 
switch LS] is closed, and when start-stop 
switch is closed, indexing solenoid is ener- 
gized through closed contacts of latch 
relay LR1. Indexing solenoid releases 
stop on hydraulic indexing motor which 
then makes a complete cycle. 

After indexing operation has progressed 
sufficiently to permit the solenoid to be 
de-energized, limit switch LS2 closes, en- 
ergizing the upper coil of latch relay LR/ 
which causes the opening of contacts LR1 
and the de-energizing of the indexing 
solenoid. Before the indexing operation is 
completed, LS2 contacts open to de-ener- 
gize upper coil of relay LR1. Previously, 
the closing of LS2 contacts also energized 
the lower coil of latch relay LR2 closing 
[ER2 contacts in series with the coil of 
the eject solenoid valve; and also ener- 
gized latch relay LR3 lower coil, closing 
LR3 contacts in series with the workhead 
solenoid valve coil. 

At the completion of the indexing oper- 
ation, limit switch LS3 closes, permitting 
the eject solenoid valve to be energized 
to drive the eject cylinder forward. When 
the piston of the eject cylinder reaches 
the forward limit of its travel, limit switch 


SEQUENCE OF OPERATION 


LS4 is closed and energizes the upper 
coil of latch relay LR2 which opens its 
contacts in series with the eject solenoid 
valve permitting the eject cylinder to re- 
tract. 

The closing of limit switch LS3 at the 
completion of the indexing operation also 
energizes the workhead valve coil so that 
the workhead cylinder moves forward si- 
multaneously with the ejecting cycles, al- 
though the two operations are independent 
of each other. When the workhead cyl- 
inder reaches the forward limit of its 
travel, limit switch LS5 closes to ener- 
gize the wheelhead valve coil which causes 
the wheelhead piston to move forward, and 
also closes the L2 feed to the motor of the 
time delay relay, but the delay period does 
not yet start. When the wheelhead reaches 
the limit of its forward travel, LS6 closes 
and energizes the clutch coil of the time 
delay relay. The clutch coil, when ener- 
gized, engages the motor of the relay with 
its gear train, and also closes the lock-up 
contact. The delay period starts when 
LS6 closes, feeding L1 to the timer motor. 

At the termination of the time delay 
period, the timer’s load contacts open and 
de-energize the wheelhead valve coil, caus- 


ing the wheelhead to retract. This load 
contact is prevented from reclosing by the 
timer’s lock-up contact which maintains 
the feed to the timer’s clutch coil until 
LS5 is opened later when the workheads 
retract. At that time, the timer resets. 

When the wheelhead is retracting, limit 
switch LS7 closes for a short. interval, 
being actuated by a directional cam, and 
the upper coil of latch relay LR3 receives 
an impulse sufficient to open its contacts 
in series with the workhead valve coil, 
causing the workheads to retract. 

Since the lower coil of latch relay LR1 
was energized when LS5 was closed by 
the forward stroke of the workhead, its 
contact is in a closed condition when 
the workheads are fully retracted and 
LSI closes. Hence the indexing solenoid 
will receive energy to permit the circuit 
to recycle automatically. 

A normally closed auxiliary contact in 
the time delay relay, in series with the 
motor, opens at the end of the time delay 
period to prevent the jamming of the gear 
train. This contact recloses when the 
clutch coil is de-energized. As it is not 
pertinent to the sequence it is not shown 
in the ahove elementary diagram. 





EL. When de-energized, blocking device prevents ac- 


ceptance of coins. 


Step VI—Draw a Pictorial Diagram 
For the Wireman 


Fig. 3 shows the pictorial diagram at bottom with 
connections cross-numbered with those in the elemen- 
tary diagram at top. In the pictorial or schematic dia- 
gram, the switches are shown schematically but this 1s 
not necessary provided exact relative positions of ter- 


Example of Use of Sequence Charts 


The control for a completely automatic grinding 


machine that is controlled electrically but operated hy- 


draulically presents a much more complicated problem. 


minals are shown correctly. In such cases, only the 
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outlines and terminals of devices need be shown. 


In this type of application it is beneficial to resort to 
Step III in the recommended procedure, namely, to 
make a chart showing the sequence of events graph- 
ically. Fig. 4 is the basic operation chart for the follow- 
ing control problem: 

The stock being ground is held in place in the 


(Continued on page 184) 
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TODAY'S 
PRODUGU 
At sclection of neaderd new products DESI 


Automatic Laboratory Titrator 
Two delivery units are served by one ampli- 
fier for automatic titrating in industrial 
control laboratories. Releases technicians 
for calculations and preparation of speci- 
mens; gives objective, rapid results accu- 
rate to 0.1 per cent. Vessel holder auto- 
matically starts stirrer motor and delivery 
of titrating liquid when raised into position. 
Anticipating control reduces rate as end 
point is approached. Case formed from 
% in. aluminum sheet; front and back 
panels held to cast aluminum base; dials 
are die-cast aluminum. Baked lacquer finish 
in two-tone gray is resistant to chemicals. 


National Technica! Laboratories, South Pasadcnz, Cal. 


Two-Way FM Pack Radio 


Mobile radio transmitter and receiver weighs 
S. C. Johnson & Son, Inc., a only 19 lb, has a range of two to five miles 
Rusine, Whe. oo foes between units, or greater with higher antennas. 
Crystal-controlled 16-tube receiver and 8-tube 
transmitter use subminiature tubes with indi- 
vidual plug-in stages for quick maintenance. 
Battery complement provides 40-hr normal 
operation. Tip-up loudspeaker broadcasts di- 
rectly over operator’s shoulder when carried. 


Motorola Inc., Chicago, Ill. 


All-Purpose Floor Maintenance Machine 


Designed as an intermediate-size ma- 
chine for smaller offices, plants and 
schools; 144-hp motor and gear drive 
for brush are housed in a single alum- 
inum casting, designed for minimum 
overall height. Horizontal lines give 
feeling of balance and stability, as 
well as lower height. Two non-mark- 
ing steel-reinforced plastics bumpers 
are dark green, matching the name- 
plate color. Appearance design by 
Palma-Knapp Associates. 
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New modular-design range is 


adaptable to wide variety of 


cooking requirements. 


Three basic units—surface cooking top, 


oven and storage drawer—can be assem- 


bled in more than 25 different combina- 
tions, with oven at convenient level. a, Ci e* 


aw that the table-top 
range design sacrifices some 
conveniences in oven operation, and 
that users’ requirements vary for 
cooking surface, oven and storage 
capacity, three basic modular units 
were developed for the new Select-a- 
Range. Each unit—surface cooking, 
oven and storage drawer—are inter- 
changeable, independent and self- 
contained. Each one may be placed 
in any location at any height desired 
and in any combination: as a com- 
pact counter unit (above), or table- 
top with oven at convenience level 
(right) or as large capacity cooking 
units (below). 

Embossed nests in the base of all 
sections insure accurate line-up, tied 


together with simple screw-and-nut 
connections. All electrical components 
including the oven are designed for 
front servicing. Sub-base mounting 
panel behind the front panel of the 
oven control unit carries the thermo- 
stat, timer and switch with pilot 
lights. Mounting panel in turn may 
be detached to provide access to wir- 
ing and components. Oven vents are 
chrome-plated grills mounted on 
cover, positioned away from handle 
and easily removed for cleaning. 

Platform backsplasher with light 
is available as an added unit for sur- 
face cooking top. Heating elements 
are single coil, swivel mounted, with 
seven-heat controls. Appearance de- 
sign by the engineering staff. 


Landers Frary & Clark, New Britain, Conn. 


Modular design accommodates wide range of plans for maxi- 
mum space utilization in designing all kitchen layouts. 
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For minimum cooking needs, surface 
unit and oven may be assembled for 
built-in counter installation. 





Oven may be placed at convenient level 
and units combined to give any capacity. 
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Oscillator for Leow Frequencies 


Both sine and square wave outputs over the entire fre- 
quency range from 0.02 to 20,000 cps are combined in this 
new oscillator. Six frequency bands, each covering a full 
decade, are read on an illuminated logarithmic scale. Sub- 
audio ranges specially useful for servomechanism, vibra- 
tion and timing controls. 


Krohn-Hite Instrument Company, Cambridge, Mass. 



























































Safeguard for Radiation 


Among the wide variety of devices developed to meet 
new problems faced in atomic energy, this new in- 
strument measures radiation from hands and feet of 
personnel handling radio-active material. Workers 
place feet and hands in cavities; indicator lights 
signal degree of contamination. 


RCA Victor, Division of Radio Corporation of America, 
Camden, New Jersey 


Space-Saving Oxygen Tent 


Compressor for air cooler is designed into a 
housing that fits under any standard hospital 
bed to save bedside space. Supplies a controlled 
atmosphere of refrigerated air enriched with 
oxygen. Blower in compressor cabinet circu- 
lates air within tent, maintaining humidity 
between 45 and 50 per cent. Control for 1/-hp 
motor uses a mercury switch for safety. Com- 
pressor cabinet is rubber mounted and _in- 
sulated for quiet operation. 


Thomas A. Edison, Inc., Stuyvesant Falls, N. Y. 


Variable-Speed Drilling Machine 


Handwheel at right of motor drive is used to 
change center distance of drive and provide a 
speed range of 4-to-1, from a 1144-hp constant- 
speed axial airgap motor. Speed adjustment is 
through a self-locking worm drive. Tachometer 
mounted on front of spindle indicates actual 
spindle speed. Drill has a swing of 25 in., table is 
18 x 26 in., with coolant trough: coolant tank 
and pump at rear of base. 


Sibley Machine & Foundry Corp., South Bend, Ind. 
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Redesigned Optical 
Comparator 


Greater working space for staging of parts 
is provided in this new model contour pro- 
jector. Working space between lamphouse 
and lens is nearly 15 in., regardless of mag- 
nification; work table is 20 in. long and 
vertical travel has been increased to 4 in.: 
from object under inspection to the first lens 
of the projection system is 8 in. Relocation 
of lamphouse has added convenience to 
location of work; may be swung down to 
permit surface inspection of work extend- 
ing in front of instrument. Lens turret gives 
six magnifications from 10x to 100x, with 
all lenses corrected for exact magnification 
over entire 14-in. screen. Appearance de- 
sign by staff engineers. 


Eastman Kodak Company, Rochester, N. Y. 
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New Model Deluxe Upright Cleaner 


Featuring a bright blue color scheme, larger lens for head- 
light, and a new lightweight pliable hose. Motor hood is 
dark blue thermoplastic with greater impact resistance. 
Furniture guard is non-marking blue vinylite; electric 
cord is blue with molded-on plug. Main casting is die-cast 
aluminum finished in smooth mar-resistant beige enamel. 
Styled by Henry Dreyfuss. Hoover Company, North Canton, 0. 
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Design of electromedicat 


eel 


WM. A. GEOR. GAN, E.E., M.D. 


Assistant P* 3 ssor of Anatomy 


Cornell University. Medical College 


many problems are presented which are quite dif- 

ferent from those encountered in the design of 
similar equipment for use in other fields. It would be 
presumptious for one writer to intimate that he could 
adequately discuss all these problems, but there are two, 
namely safety and fidelity of response, that are par- 
ticularly vital at the present time. 

The first of these, namely safety, has assumed grow- 
ing importance because of the recent trend toward the 
use of more and more electrical equipment in the oper- 
ating room. Obviously, one of the initial requirements 
for such equipment is that it provide adequate protec- 
tion, both to the patient and operating room personnel, 
against electric shock. If we wish to be precise, we 
should, of course, state that no piece of equipment 
which derives its operating power from the power lines 
can be made absolutely safe. But, in this discussion we 
can consider the equipment safe if the probability of a 
lethal or seriously damaging shock from it is far less 
than the probability of serious accident from any of 
the hazards to which an individual is exposed during 
his normal day-to-day life. 

One might suppose that an instrument which fulfills 


i THE DESIGN of electromedical equipment 


EDITOR’S NOTE 


Modern medical and surgical practice calls for an in- 
creasing use of electrical and electronic aids. Electro- 
cardiographs, diathermy machines, X-ray apparatus, the 
fluoroscope, and other conventional equipment are of course 
well known, but a new group of instruments has been 
developed in recent years to provide the designer with 
many interesting opportunities. The medical use of radio- 
active isotopes should bring along with it, perhaps, the 
development of still other special instruments. Availability 
of new materials and new types of components, particularly 
in the field of miniaturization, should be a stimulus to 
design improvements. Professor Geohegan brings to this 
discussion a unique background—he is a medical man and 
an electrical engineer; and his opinions take cognizance of 
the design engineer’s practical problems no less than of 
the doctor’s clinical needs. He is the chairman of the 
Subcommittee on Electronic Aids to Medicine, AIEE 
Committee on Electronics. 


these requirements when used in a physician’s office, 
would fulfill them equally well in the operating room, 
but this is far from the case. The difference is due 
largely to a single fact, which may at first seem in- 
significant, namely, that in the physician’s office, the 
patient is usually isolated from ground, except for the 
ground on the instrument leads themselves, while in 
the operating room, considerable care is taken to insure 
grounding of the patient in order to eliminate sparking 
from static discharges. Since any recording instrument 
will usually be connected to the patient by electrodes 
carefully arranged for low resistance contact, any lead 
from the instrument becomes a potential path for elec- 
trocution. The chassis ground of the instrument, which 
we ordinarily consider the safest, may be the most dan- 
gerous because it seldom carries any series resistance, 


Fig. 1 (Left) — Electronic 
nerve stimulator shown here 
is an example of an instru- 
ment specially designed to 
minimize sources of possible 
electric shock to patient and 
operating room_ personnel. 
(The author was the princi- 
pal designer of this instru- 
ment.) Fig. 2 (Below)—Bot- 
tom view of panel and sub- 
panel assembly of this instru- 
ment removed from case. 
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WSIrUMents 


a 


Two important prob- 


_ lems are selected for 


close analysis: First, the necessity for protecting the patient and 


~) 


operating room personnel from danger of <.<ctric shock; second, the 


need for adequate fidelity and reliability in instrument response. 


and any cross between it and the ungrounded side of 
the power line may be fatal for the patient. It is true 
that the physical ground usually applied to this lead 
makes it safe, but there is no guarantee at all that the 
leads to the patient will not be connected before the 
ground, or that the ground will not be inadvertently 
removed during the operation. 

To get the problem into more concrete terms, we may 
take the electrocardiograph for an example. The ma- 
jority of these instruments are well designed, and by 
the criteria we have set may be considered entirely safe 
for use in the physician’s office. However, many of 
them use, in the power stage, tubes with their heaters 
in series across the line, and if, as will frequently 
happen in the operating room, the patient is connected 
to the machine before it is physically grounded, his 





Fig. 4—General-purpose direct-writing oscillograph and 


only protection against a serious shock lies in the 
heater-cathode insulation of the tubes. One cannot 
blame the manufacturer too much for using such an 
arrangement, because (1) he has designed his instru- 
ment for applications where shock hazard is not much 
of a problem; and (2) portability is a primary con- 
sideration and he does not wish to penalize himself in 
comparison with his competitors by adding the weight 
of a transformer. The fact remains, however, that 
electrocardiographs are being used in rapidly increas- 
ing number in the operating room, and the danger in- 
troduced is, I believe, a very real one. 

A simple solution, which removes danger from this 
source, as well as some of the danger from broken wires 
and crosses within the instrument, lies in the use of 
an isolation transformer. Manufacturers might per- 
form a distinct service by 
marketing a rolling table 
which would make their 
instrument convenient for 
operating room use, and 
which would include a 
built-in isolation trans- 
former. They can, and I 
believe should, aid in edu- 
cating users as to proper 
procedures for safe oper- 
ating room use. When an 
isolating transformer is 
used, it is far more effec- 
tive if it is mounted on a 
base of insulating mate- 
rial, rather than on the 
metal chassis of the in- 
strument. In the first case 
danger will result, only if 
faults develop simultane- 
ously in both windings of 
the isolation transformer, 
and in the instrument it- 
self. In the second case, 
danger will result from 


Fig. 3—Wiring diagram 


of the electronic nerve 
Stimulator shown at left. 
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strain gage amplifier. Used with suitable transducers, two 

of which are illustrated, this instrument has been used 

for many types of operating room recording, such as 
continuous recording of blood pressure. 


an insulation fault in the 
primary winding alone. 
It follows that obvi- 
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ously, the intermediate transformer should be an isolat- 
ing transformer in the true sense, and not an auto- 
transformer. This one feature will take care of the 
greatest single source of danger, but it by no means 
takes care of them all. An illustration of how some of 
the other danger sources can be eliminated is given in 
the following design description of a nerve stimulator 
which reflects substantially my own ideas on proper 
design (see Figs. 1 and 2). Many of the reasons why 
certain features of the design were decided on can be 
readily translated to designs for other instruments, and 
are presented because of their generality of application 
rather than their specific application to this one 
problem.* 

It was pointed out by Dr. Joseph C. Hinsey (Dean, 
Cornell University Medical College) at the outset of 
the war that one could expect a large number of cen- 
tral nervous system injuries. Electrical stimulation at 
the operating table has long been used, and found a 
valuable procedure in central nervous system surgery, 
but it has been done with a great variety of instru- 
ments. He suggested that it might be valuable to adopt 
some standard form of stimulus so that results from 
one neurological center could be compared directly with 
those from another. It so happens that a 60-cycle sine 
wave has many desirable characteristics for such stimu- 
lation, and since frequency and wave shape variations 
within reasonable limits do not greatly alter the effec- 
tiveness of the stimulus, it was decided to design an 
instrument which would derive such an output from 
the power line in a manner as safe as possible, and to 
make the instrument as easy as possible to use by 
operating room personnel who are not schooled in elec 
trical techniques. 

The simplest way of obtaining a controllable low 
voltage from the power line is a resistive type of volt- 
age divider, but because of the grounding situation 
mentioned above, this need not even be considered. A 
transformer provides a relatively safe means, but one 
must always consider the remote possibility that a fault 
will develop in its winding. If we place this possibility 
at 1 in 10,000, it is still far too high, but if we pass the 
current through two transformers, the probabilities of 


See references listed at the end of the article. 


Fig. 5 (Left)—A radiometer measures 
skin temperature without direct con- 
tact; is valuable in research and in 
new operative techniques for vascular 


faults in both becomes 1 in 100 million, and we can 
consider the instrument as safe according to our cri- 
teria. The entire benefit of this construction can, of 
course, be nullified by mechanical arrangement which 
allows for a cross between the power line and output 
circuits. The approach taken here was to provide a 
small compartment, formed on three sides by the 
wooden case, and on the other three by phenolic mate- 
rial. The power cord enters this space, which houses 
the power switch and fuses, and the 115-volt leads 
leave this space to run less than % in. before they enter 
under the first transformer. Should a cross occur here, 
the patient is still protected by the second transformer, 
and the arrangement of the leads is such that one can- 
not, even by breakage of every lead in the instrument, 
produce a cross between the power line and the patient. 
The network of capacitors and resistors shown in the 
wiring diagram was suggested by John P. Hervey. 
(See Fig. 3.) It provides a low impedance path to 
ground for radio-frequency currents which may be 
present due to concommitant use of high-frequency 
cautery, and which otherwise might cause insulation 
breakdown. Several other special operating-room in- 
struments are shown in Figs. 4 through 7. 

So far the discussion has centered about protection 
against accidental application of the power line voltage 
to the patient. Assuming that this is adequately cov- 
ered, one must still bear in mind that the controls will 
usually be adjusted by an operating room nurse who 
is as busy as the proverbial paperhanger. Therefore, 
precautions were taken to make wrong settings as un- 
likely as possible. This instrument provides two output 
ranges, one of which, 0 to 3 volts, will suffice for 
most work, and one of 0 to 25 volts which is required 
for certain procedures. Application of this higher volt- 
age to certain areas of the cortex may set off a con- 
vulsion, which, though not fatal, is disturbing both to 
the patient (usually under local anaesthesia) and the 
surgeon. Were one to use a dual-range voltmeter for 
the two ranges, there would be a definite possibility of 
application of roughly ten times the desired voltage. 
Therefore, two separate meters were used, with the 
range switch arranged to connect only the proper one 
\t the same time, care was taken to eliminate all refer- 


disturbances. (Courtesy Dr. James D. by recording small changes in skin 
Hardy.) Fig. 6 (Right)—The Geo- 
hegan sudomotometer indicates activ- 
ity of the sympathetic nervous system 


resistance. It has been valuable in 
operating rooms for tracing nerve 
pathways and guiding new techniques. 


ELECTRICAL MANUFACTURING 








ye 


e 
S. 








cuces from the voltage control, so that the voltage can 
be set only by reading the appropriate meter. 

Although the precautions taken may seem extreme, 
it is conducive to good sleep on the part of the designer 
if he can feel that, even should a fatal accident result 
from the use of his instrument (which must surely 
happen sooner or later on the basis of probabilities) 
that the death was not due to his carelessness or lack 
of foresight, but was equally likely to have occurred 
from such a remote possibility as collapse of the op- 
erating room floor. 

Any discussion of safety would be grossly incom- 
plete without some consideration of explosion hazards 
with volatile anaesthetics. Many of the anaesthetics 
used are quite volatile and inflammable, some of them 
extremely so. Elaborate precautions are usually taken 
with the electrical installations in operating rooms to 
prevent any chance of a spark. The switches used are 
of a sealed mercury type with mechanical interlocks so 
that the plugs cannot be pulled out while the power is 
on. But it is extremely difficult in even very simple elec- 
trical instruments designed for operating room use to 
provide adequate protection from sparking. Even if one 
hermetically seals the entire unit, there is no guarantee 
that the seal will remain intact permanently. If a leak 
occurs, the instrument may “breathe” some of the ex- 
plosive mixture during its heating and cooling cycles, 
and the presence of this mixture within a tightly sealed 
container within which sparking may occur, may con- 
stitute a serious explosion hazard. In addition, with 
some units such as stimulators and cautery, sparking 
may occur at the electrodes themselves. It is the writer’s 
opinion that the safest procedure is to provide free 
ventilation, and to state flatly, that the instrument is 
under no circumstances to be used in the presence of 
the more volatile anaesthetics. 


What About High-Fidelity Response? 


The second subject, that of fidelity of response, is 
included here because there has of late, been consid- 
erable controversy in regard to the desirability of high- 
fidelity recording instruments. This question is viewed 
in different lights by research workers, engineers, 
clinicians, and manufacturers of clinical instruments, 
and a discussion of the subject will be worth while if 
it helps in any way to clarify the apparent differences 
of opinion, and to bring the various groups nearer to 
agreement. Again, the electrocardiograph serves as a 
good example. Gilford has done some excellent work 
in obtaining high-fidelity electrocardiograms with a 
broad-band amplier and cathode-ray oscillograph, and 
analyzing them for frequency content to determine 
what frequency response is required of an instrument 
that is to give a faithful reproduction of the response. 
He finds that the electrocardiogram contains, in appreci- 
able amount, frequencies as high as 200 cycles, whereas 
on testing a number of clinical instruments, all of which 
conformed to American Medical Association standards, 
none was uniform beyond 40 cycles, and all fell nearly 
to zero response at 200 cycles. The engineer will argue 
that this represents poor performance on the part of 
existing instruments, and that much more information 
could be obtained from a high-fidelity machine. The 
manufacturer will argue that (1) increased fidelity 
would greatly increase the cost of his instrument; and 
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Fig. 7—Electrohysterograph—an instrument which re- 

cords electrical activity of the uterus. It has been devel- 

oped at the Columbia-Presbyterian Medical Center to in- 

dicate, at an early stage, the normality or abnormality 
of labor. (Courtesy Dr. Charles M. Steer.) 


(2) for the increased cost he obtains no advantage over 
his competitors but rather might be put to some dis- 
advantage because his instrument displays patterns 
unfamiliar to the clinician. 

This attitude is not intended to disparage the knowl- 
edge of clinicians, for it must be remembered that di- 
agnostic information obtained from the electrocardio- 
gram is, for a considerable part, on an empirical basis. 
While we know that the P wave corresponds to auricu- 
lar systole, and the QRS complex to ventricular systole, 
we are not clear on the mechanism by which the T 
wave becomes inverted in cases of myocardial damage 
or under the influence of digitalis, nor are we entirely 
clear on the reasons for some of the transients that ap- 
pear in the ORS complex. By correlation of disease and 
electrocardiographic changes in a large number of cases 
over a long period of time, it has been possible to estab- 
lish empirical relations which enable a good cardiol- 
ogist to read a great deal from the electrocardiogram. 
If we change the appearance of some of these patterns 
by improving the fidelity, we burden the cardiologist 
with learning a new correlation of disease and appear- 
ance of the record. If this seems to speak for retention 
of present standards, we must consider two definite 
arguments in favor of improvements. First, there may 
be important information in the upper ranges of the 
frequency spectrum which we have never learned to 
utilize for diagnostic purposes simply because it did 
not appear on the record. Second, not only do clinical 
instruments fall short of what we might consider ideal 


(Continued on page 186) 
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~ Nylon plastics make 
(ough components 


ere eer 
WORT e teat ali yes 


ins Staff Report 


HERE DO nylon plastics fit into your design 

\ \ problems? Are they still in the high-cost 

experimental category? How do their unique 
properties (light weight, toughness, abrasion resistance, 
moldability in extremely thin sections) stack up against 
certain deficiencies, such as undue moisture absorption ? 
Let’s first realize that by now there is a whole family 
of commercially available molding compounds (see table 
on opposite page) each with its own particular char- 
acteristics. In addition, there are special modifications, 
and several development types are in the works. The 
second realistic fact for the design engineer is that 
successful applications, both for electrical and mechan- 
ical components, are more extensive than generally 
known. Mechanical applications in electrically oper- 
ated products should be particularly noted: the design 
engineer is likely to overlook their importance. 

Purpose of this review is to highlight, by means of 
actual case histories, this wide range of applications. 
Each case history will, of course, underscore some spe- 
cial advantage of nylon. No attempt will be made 
here to summarize the property values of the various 
formulations; since nylon molding powders are manu- 
factured by only one company, such data (plus instruc- 
tions in molding, machining and cementing methods ) 
are readily available. 

What about higher costs? What about molding 
techniques? Undeniably, nylon molding powders cost 
far more than the other plastics; current prices average 
from $1.60 to $2.50 per lb against 30¢ to 55¢ for 


Fig. I—MONROE CALCULATOR PARTS 
REDESIGNED FOR NYLON. 


cellulose acetates, 17¢ to 35¢ for phenolics and 67¢ 
to 87¢ for acrylics, which are the next highest. And 
molding of nylon does necessitate special precautions 
and techniques. But here are the answers: Though 
higher priced, nylon is lighter in weight than any 
other plastic except polystyrene. Specific gravity ranges 
from 1.08 to 1.14 against about 1.27 to 1.37 for acetates 
and 1.27 to 2.00 for phenolics. It is, of course, much 
lighter than metals. Thus the liability of higher costs 
is offset by the lower density of the material. Add 
another asset: the extreme tougness of nylon in thin 
sections makes possible weight-space economies in 
overall design. 

Molding problems have been gradually modified as 
molders have become acquainted with the material and 
have perfected their skills.. It is important to realize that 
nylon can be adapted to fast injection-molding tech- 
niques that offer substantial production economies. 
While original die costs may be high, quantity runs 
absorb such costs, leaving a low per-piece rate, espe- 
cially in small parts. (Another consideration is that 
increasing /abor costs assume more importance in plas- 
tics production as compared with materials costs.) A 
good field has developed, too, for parts fabricated from 
specially prepared nylon rod and strip stock, available in 
commercial sizes and quantities. 

It has been estimated that in 70 per cent of nylon 
applications, it has been selected because it provides a 
net lower unit cost than competing materials, plus the 
desirable properties inherent in the material itself. In 
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—and economical ones, too, despite the high-priced molding compounds. 


Reasons? Nylon has unusually high impact strength in relation to its low 


density; it can be injection molded with speed and economy, particularly in 


quantity runs, thus reducing per-piece costs to surprisingly low levels. Case 


histories highlight a variety of mechanical as well as electrical parts. 


30 per cent of the applications, the selection of nylon 
is said to be based on properties alone, the cost factor 
being secondary. 

Comparative cost should be evaluated not only on the 
price per pound of material and on fabrication costs, 
but should consider, too, breakage of parts in mold, 
plant handling and shipping. Another factor is the econ- 
omy of designing thin sections. An example would be a 
comparison of nylon and phenolic coils. Only a rag- 
filled phenolic is comparable in toughness, but it is not 
possible to mold this rag-filled phenolic material in thin 
sections. Still another example would be the use of 
nylon molded lens in instruments as against lenses made 
out of urea-formaldehyde or out of glass. Although 
urea-formaldehyde is far cheaper than nylon, the per- 
centage of breakage in urea lenses on removal from a 
mold, in assembly, or in shipping may be high; nylon 
breakage is reported as almost nil. 

A final cost factor is machining. When metals are 
used in intricate components, the cost of machining 
is considerable. Phenolic parts too require several 
finishing operations, such as removal of flash, filing, and 
buffing. Nylon molded parts require no such expensive 
finishing. Usually, flash is the only problem. 

Business machines provide an excellent product group 
for application of nylon components, both mechanical 
and electrical. Shown in Fig. 1 are three mechanical 
parts used in the Monroe calculator. At the extreme 
left (a) the one-piece nylon counting dial is now made 
in three production steps, replacing an assembly of 
three metal parts (b) which required 13 operations. 
The nylon cam in the center (c) is also a one-piece 
molding job; it replaced a two-part metal assembly (d) 
that called for 20 production operations. The nylon 
ratchet at the extreme right (e) is a completely new 
part calling for molding of intricate detail to close 
tolerances, the design of which is said to have been 
possible only with the use of nylon material. Advan- 
tages resulting from the use of nylon parts were: Costs 
67 per cent less than the formerly used metal parts; 
elimination of lubricants owing to the self-lubricating 
property of the nylon; quieter and smoother operation. 

FM-10001 molding powder was used by Monroe. 
Parts were molded to same tolerances as those obtained 
with the metal parts. For example, in the counting dial, 
the nylon part met the following tolerances: Tooth size, 
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The Basic Nylon Molding Powders in Brief* 

































FM-10001: Characterized by toughness, chemical re- 
sistance and the highest flow temperature of all the 
nylon compositions (over 480 F).” Can be injection 
molded in thin sections and intricate shapes. Flows 
smoothly around inserts. Can also be extruded. Has 
good machinability, both in molded parts and when 
fabricated from rod and strip material. 


FM-3001: This grade provides better moisture resistance 
than FM-10001 (0.4 per cent absorption against 1.5), 
toughness and low coefficient of friction. Molded 
parts have greater flexibility than FM-10001 parts. 


FM-3604: An extrusion material for applications where 
particularly good abrasion resistance, heat stability 
and low-temperature flexibility are required. 


FM-6501: High abrasion resistance, flexibility, and re- 
sistance to gasoline and lubricating oils. Developed 
primarily for wire coatings and for tubings. Soften- 
ing point (about 276 F) is more nearly in the range 
of other thermoplastics. Coatings may be applied 
from solution as well as extruded. 


FM-7001: Semirigid material primarily for extrusion- 
coating of bare wire or wire already carrying a 
rimary insulation. Characteristics: toughness, flexi- 
Bility, and better resistance to outdoor weathering 
than shown by the other nylon compositions. Not 
recommended where exposed to lubricating oils or 
gasoline. 


® Condensed from data published by E. I. du Pont de Nemours & Co., 
Inc., Polychemicals Div. 


> But even FM-10001 molded parts should not be subject to service 
temperatures over 275 F under load if plastic creep is to be avoided. 


+ 0,0005 in.; OD, + 0.002 in.; ID of hole, + 0.001 
in.; length, + 0.002 in. 

Use of nylon plastics for bearings has been partic- 
ularly interesting: nylon bearings require no lubricants 
when run at high speeds under light loads, or at low 
speeds under moderate loads. This property has been 
quickly grasped in textile equipment since the mills 
have been long troubled with the problem of oil spots 
on yarn and finished goods caused by lubricants needed 
for conventional bearing parts. Economies inherent in 
large-run, injection-molded output of such bearings 
provided another good reason for such applications. 

Fig. 2 shows several “flyer” blocks that function as 
bearings on spindles in yarn-twisting operations. The 
yarn is first twisted through eyes in the wires; then, 
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Fig. 3——TEXTILE-MACHINE ROLL HAS 
NYLON BEARING SURFACES. 


Fig. 2—-NYLON “FLYER” BLOCK FOR 
YARN-TWISTING SPINDLES. 


while the yarn is pulled through it, the flyer rotates at a 
speed up to 15,000 rpm, holding the yarn under tension. 
Nylon here replaced wood, brass, bronze, aluminum or 
combinations of such materials. Initial cost is about the 
same but replacement costs are almost nil because of 
the toughness and resistance to breakage. 


Each block 
is a one-piece molded job, comes in several colors for 
yarn identification has no sharp corners (see details a, 
b, c, d), resists chemicals and is easily cleaned. Manu- 
factured by M. J. McHale Company. Same source also 
makes nylon finger bearings for textile machinery with 
superior results compared to conventional materials. 
Fig. 3 shows a textile-machine roll with nylon bearing 
surfaces (see arrows). Here, too, the overriding ad- 


Fig. S—NYLON CONNECTING ROD 


IN SUNBEAM SHAVEMASTER. IN LIONEL MODEL TRAIN 


Fig. 6—NYLON COMPONENTS 


vantage has been the elimination of lubrication re- 
quired for conventional bearings. These rolls are used 
in “long-draft” spinning where the yarn is drawn 
through rollers that stretch and align the fibers. Not 
only is the danger of oil-staining removed by use of 
the nylon roll, but the latter also sheds lint readily and 
holds wear on mating parts to a minimum. Design re- 
quired molding of the nylon parts to very fine tolerances 
since the assembled roll has to maintain high precision 
as far as concentricity or run-out is concerned. (Source: 
Machinecraft, Inc.) 

Nylon resins have been successfully adapted in the 
following components of the Schick electric razor (Fig. 
4). A molded natural-color nylon bushing (a) for the 
actuating lever (b) has replaced a punched phenolic 
laminate part that was unsatisfactory since it absorbed 
oil and swelled when the razor was stocked. The nylon 
bushing moreover has outworn the laminate bushing 
many times over. An advantage also accrues from the 
fact that the nylon bushing is held to the lever by spun- 
over projections (see arrows) thus making it possible 
to obtain a secure assembly by cementing alone, thereby 
eliminating metal eyelets. This design also increased 
the insulation strength and makes it possible for the 
manufacturers to comply with the higher voltage safety 
requirements of the Canadian market. Illustration (c) 
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shows the old laminate bushing, while the assembly with 
the metal eyelets is shown to its right (d). 

The ability of nylon to be molded in very thin sec- 
tions has been utilized in the black voltage-selection 
slide-switch (110 or 220 volts), shown at (e) both 
with and without the contact plates. Additional selec- 
tion factors here are the shock resistance of the nylon 
and its excellent insulating properties. The natural- 
color nylon rubbing block (f) is blanked from FM 
10001 strip and is used as an insulator on the shaver 
contact arms to replace a linen-base phenolic laminate 
block (g). Results: friction has been reduced, operation 
has been smoother owing to a decreased contact 
“bounce,” there has been no carbon tracking and 
operation has been quieter. 

Nylon resin finds still another use in the Shick razor 
as wire insulation in the suppressor coil. High abra- 
sion resistance of the nylon coating practically elimi- 
nates scrap loss caused by broken wire. The nylon 
coating also helps to obtain good solder connections, 
since it melts when the solder is applied and serves as 
a flux to assure a good joint. 

An electric razor application is again illustrated in the 
Sunbeam Model W Shavemaster. Nylon is utilized 
here in the insulating sleeve for the male connecting 
plug and in the shell and wedge for the female part, 
molded into the cord. But the most important nylon 
application is for the connecting rod that transmits the 
mechanical motion from the high-speed motor to the 
rapidly oscillating blade. Nylon was selected because 
the design called for a combination of light weight and 
high strength. A relatively heavy metal connecting rod 
would have imposed dangerous strains on the shaver 
mechanism. Advantage was taken of nylon’s suitability 
to bearing application by molding the rod integral with 
its end bearings. A pin-point molded-in opening run- 
ning lengthwise down the rod carries the extremely 
small quantity of lubricant sufficient for the bearings. 
The Shavemaster was molded by Chicago Molded Prod- 
ucts Corporation ; it is shown in Fig. 5 in a display-type 


Fig. 7—MACHINED, ELECTROPLATED 
NYLON ROTORS. 
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Fig. 4—SCHICK SHAVER USES NYLON 
IN REDESIGNED PARTS. 


transparent case with the connecting rod clearly visible. 

Another good example of the diverse use of nylon in 
one product is shown in Fig. 6, illustrating Lionel train 
parts. Nylon’s heat-resistant characteristics and capac- 
ity for being molded in thin sections find application 
here in the following electrical components: (a) com- 
bination housing for tuning plunger and support for 
coil and rectifiers used in electronic control receivers ; 
(6) relay coil form for control receiver; (c) coil form 
for reversing sequence switch used in all locomotives; 
(d) coil form for electromagnet in “O”-gage remote 
control track; and (e) shield and coil form for electro- 
magnet in “0Q27”-gage remote control track section. 
Strength and toughness of nylon were factors in 
specifying it for the intricate non-electrical moldings 
used for (f) the black decorative bell and bell frame 
and (g) the decorative “radio wheel,” both in a “diesel” 
switching locomotive. 

Nylon also finds application as a bearing surface on 
the supporting channel for a rod-and-link type belt 
conveyor made by the Union Steel Products Company 
and known as the Wendway conveyor system. Ex- 
truded nylon sheeting, approximately 0.050 in. thick, is 
sheared into strips 1 in. thick for this application. The 
nylon is formulated with a substantial admixture of 
powdered graphite to provide greater heat stability 
than obtainable with the standard formulations. The 
strips are attached to the channels by a special method. 
(Patents have been applied for.) This method is said 
to overcome the original difficulties encountered with 
the nylon strips—changes in length under the effects of 
temperature and humidity. Union Steel has now stand- 
ardized on nylon for this application as “‘a perfect anti- 
friction material.” 

Positive results from this change-over to nylon are 
as follows: (1) the number of electric motors re- 
quired for a single installation has been reduced by 
approximately 50 per cent. This is owing to the fact 
that the reduced friction has made it possible to drive 
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Mechanical applications for nylon include molded 
rotors and other pump parts. It has been found that 
such nylon rotors provide quiet operation, resist abra- 
sion and chemicals, and are apparently less subject to 

(Continued on page 194) 


longer sections of the conveyor system with only one 
motor without an excessive tension on the belting. (2) 
Wear on the links themselves has been reduced to a 
negligible extent, and no wear has been detected to 
date on the nylon surface itself. 


Nylon Coil Form for Wire-Contact Relay Assembly 


Results, however, were negligible. Both 
problems were then solved by designing 


input. (Fig. 2,6 shows elimination of 
interweaving.) Flanged construction 


Problem: IBM engineers set up pro- 
ject to redesign phenolic magnet-wire 


spool with these objectives: (1) better 
durability; (2) greater number of 
ampere turns in a_ reduced area; 
(3) lower final cost. 


Original Design: Spool was made 
from nonflanged paper-base laminate 
phenolic tubing (see Fig. 1,a). Length, 
23/32 in.; inside dimensions, 4% x % 
in.; wall thickness, 1/32 in. Straight 
tubing was used because more eco- 
nomical, but cotton interweaving was 
necessary to prevent wire slipping off 
at ends (Fig. 1,5 shows interweaving). 
Obviously, this design allowed for a 
fewer number of ampere turns, com- 
pared with a flanged-type spool. After 
winding operation has been completed, 
coil was wrapped with cotton yarn, 
varnished and baked. (See Fig. 1,c 
for completed coil.) 


Deficiencies of Original Design: 
Although the phenolic spool was func- 
tionally satisfactory and was used for 
approximately seven years, it had these 
defects: (1) Absence of protecting 
flanges at either end led to frequent 
damage to the windings and caused 
many rejections. (2) Need for cotton 
weaving and for a varnish bake con- 
tributed to relatively high cost. 


Design of Nylon Spool: FM-10001 
molding compound was selected after 
study of several possible replacement 
materials. First design called for flanged 
ends and dimensions as follows 11/16 
in. overall length; flange, % x 13% x 
0.020 in. thick; core area 0.255 x 0.755 
x 0.015 in. wall thickness (see Fig. 2,a). 
Flanges made it possible to eliminate 
cotton interweaves and thus allowed for 
a 10-per cent increase in the number 
of ampere turns with the same watt 


combined with toughness of the nylon 
resulted in a coil of considerably 
greater durability than the original 
phenolic coil. Higher cost of the nylon 
molding material was not appreciably 
reflected in the finished part. Final cost 
actually showed a saving of approxi- 
mately 5 per cent. (Fig. 2,c shows com- 
pleted, rayon-wrapped coil.) 


Redesign Problems: Two problems 
arose in the first nylon design: (1) The 
0.020-in. flange was too weak to resist 
the linear pressure exerted by the 
increased windings; pressure caused 
distortion or bowing of flange ends 
(see Fig. 3,a) and interfered with mag- 
net operation. (2) Nylon exhibits 
inherent flash characteristics and the 
flanged-type design necessitated a split 
mold that contributed to a flash deposit 
on the parting surfaces of the molded 
piece. Moreover the mold was designed 
with the parting line on the under side 
of one flange and this resulted in a flash 
around this surface. Flash removal still 
left a few, but relatively strong, nylon 
fibers clinging tenaciously to the sur- 
face; these were not readily detected 
by visual inspection. The magnet wire 
would hang-up on these fibers during 
the winding operation and cause rejec- 
tions. Trouble was also encountered 
during the winding because the flash 
along the split lines of the body of the 
bobbin caused a wire fracture on the 
first few turns. 


Experimentally, a few bobbins were 
molded from a nylon compound contain- 
ing a small percentage of titanium 
dioxide. It was thought that this would 
sufficiently increase the viscosity to 
effect a relatively flash-free part. 


a new bobbin (still using the original 
FM-10001 nylon compound) with a 
0.040-in. wall thickness on the two 
flanges and rounded edges on the under- 
sides. A change in the mold to con- 
form with the part alteration necessarily 
re-located the mold parting or flash line 
from the underside to the outer side 
of the flange. The new design reduced 
the flange distortion to an acceptable 
minimum, aided considerably in guid- 
ing the windings between the flanges 
and eliminated the flash from the under- 
side. Although the increased thickness 
necessarily decreased the number of 
turns of wire, this was an acceptable 
compromise. (Fig. 3,6 shows redesigned 
thicker-flange bobbin.) 


Flash Removal: The following tumbl- 
ing operation was adopted as the most 
satisfactory flash removal method: 
Approximately 2000 bobbins were 
loaded into a steel tumbling barrel; to 
this were added aluminum oxide pellets 
(#%-% Alundum), 10 lb. of #19D 
abrasive and about 8 gal of water. The 
parts were tumbled for 3 hr., removed 
from barrel and dried; they were found 
to be completely free from flash. Final 
assembly of coil in functional position 
in relay frame with the old-style phe- 
nolic bobbin is shown at Fig. 4,a and 
with the latest design of the nylon bob- 
bin at (6). Note improved appearance 
and space-saving compactness. 


Acknowledgment: Data for this case 
history have been provided by F. W. 
Reynolds, Plastics Laboratory, Inter- 
national Business Machines Corp., Endi- 
cott, N. Y. W. G. Stevens, methods 
engineer, assisted Mr. Reynolds in 
obtaining information. 
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Dimensions measured 


photoelectrically 


Biological specimen moving at constant speed through a light 
beam controls time during which output of a crystal-controlled 
oscillator is fed to a digital counter; dimension of specimen 
is shown directly, rapidly and automatically on counter. 


OTENCY of antibiotics is meas- 
Pp ured by injecting specimens into 

germ cultures grown in agar in 
petri dishes. After a period of time that 
part of the germ culture destroyed by the antibiotic 
becomes a clear circle in the opaque culture as shown 
in Fig. 1, and the diameter of this circle is a measure of 
potency. Six equally spaced specimens are usually 
placed in one dish. 

Even a moderate scale production requires up to 
30,000 separate measurements per day with one oper- 
ator making the measurement while the other records. 
Because of eyestrain, reading errors, parallax and the 
inevitable human element, these measurements have 
presented a severe personnel problem. 

Some device was needed to automatically measure the 


Fig. 1—Germ culture in agar solution in a petri dish is 
inoculated with six equally spaced antibiotic specimens. 
Effectiveness of the specimen is indicated by the diameter 
of the clear area where the germ culture is killed. The 
problem was to measure these diameters accurately and 
rapidly without contact with the soft agar solution. 
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diameters of these circles. A much faster 
measuring method was needed to reduce 
costs and keep pace with increased pro- 
duction rates, and also greater accuracy was 
needed than possible by measuring with a scale by eye. 
Requirements set up for a suitable machine to perform 
these measurements were: 
1. Use of a phototube to replace the human eye 
2. Measurements accurate to 0.1 mm 
3. Operation and recording of measurements both 
handled by one operator 
4. Rate of measurement at least 4 dishes (24 read- 
ings) per min. 
Use of a phototube instead of the human eye repre- 
sented the only possible alternative since the agar con- 
taining the germ culture was too soft for contact meas- 


Fig. 2—Diameter of each circle in the germ culture is 
indicated directly on the digital counter at the right. 
The petri dish is revolved at constant speed through 
a light beam; changes in light intensity on a phototube 
connects a crystal oscillator to the counter during 
the time the clear area is rotating through the beam. 
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urement. To obtain a measurement, rapidly and accu- 
rately, consideration was given to using the total area 
of each circle from which the diameter could be calcu- 
lated. While feasible, this method was too slow. Be- 
cause of the shape of the dish and the locations of the 
test circles with respect to the center of the dish, the 
_idea of rotating the dish on a turntable developed. Con- 
sideration was then given to rotating the dish at a 
uniform rate and measuring the elapsed time between 
passage of the edges of the circle (on a diameter) with 
the circle moving at a fixed rate. 

With a basic idea decided upon, consideration was 
then given to the components required : Time-measuring 
unit, turntable with a suitable dishholder, and photo- 
electric unit. Each of these basic components was to a 
considerable degree dependent on the others. 

For a measuring speed of 4 dishes per min with one 
operator, and allowing time for replacement of dishes, 
a rotational rate no less than 1 rps was required, with 
the time interval for one average size circle approxi- 
mately 0.080 sec. Obviously, the timing device had to 
be inertia-free. A device subject to minimum mechanical 
wear and permitting rapid reset was also desirable. 
These considerations all pointed to the use of an elec- 
tronic chronograph, a device consisting of a crystal- 
controlled oscillator and binary pulse circuits for 
counting oscillations with the count shown by illu- 
minated numbers.* Standard commercial equipment 
of this type, shown at right in Fig. 2, was available so 
no development was required on this unit. It was fur- 
ther possible to select a combination of rotational speed 
and oscillator frequency so that the number of oscilla- 
tions would correspond to the diameter in either English 
or Metric units. 

A synchronous motor was found to provide a speed 
constant enough for the purpose. This was coupled 
to the turntable through a gear reducer and a variable- 
radius drive. A foot pedal was used to disengage the 
drive from the turntable to permit rapid starting and 
stopping. Necessary speed adjustment for calibration 

° See **Electrical Count Control Devices,’’ by F. E. Reeves, ELECTRICAL 
MaANvFACTURING, November 1949, page 71; and “Counting Devices with 


Control Functions” ELectRicAL MANUFACTURING, January 1950, page 102. 
(Combined reprint of both articles available; see page 218 of this issue.) 
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was obtained by varying the radius at which the motor 
drive contacted the turntable. A three-point self-center- 
ing holder was provided for the dish, and a cam oper- 
ated by thumb pressure was added to expand the three 
spring-loaded contact fingers for inserting the dish in 
the holder. 

Principal problem in development of the measuring 
equipment was in the photoelectric unit. Some device 
was needed to start and stop the chronograph at the 
edges of the circle being measured, as well as to 
identify circle being measured, and reset the chronograph 
between readings. 

To obtain the required accuracy of 0.1 mm the width 
of the light beam at focus on the surface of the germ 
culture had to be of the order of 0.1 mm or less. 
Similar problems are faced in an optical system re- 
quired for sound tracks on moving pictures. The 
system adopted was quite similar, consisting of a 
light source and condenser focused on a slit with the 
image of the slit projected. A prism was added in the 
output to permit horizontal mounting of the lens 
system below the dishholder. This brought all of the 
components of the photoelectric unit into one assem- 
bly, and also placed the phototube above the dishholder, 
as shown in Fig. 3. 

Early in the development it became apparent that 
difficulty would be experienced with light fluctuations 
if a-c were used on the light source for the optical 
system. This difficulty was eliminated by providing a 
rectified d-c supply using a selenium rectifier and con- 
denser. Since the voltage drop across such rectifiers in- 
creased with age, a potentiometer was provided for 
adjustment along with a voltmeter to measure the volt- 
age across the exciter lamp. 

For protection against spurious light the phototube 
was mounted above the dishholder, and shielded by a 
removable metal housing with an opening only large 
enough for the light beam. The socket which mounts 
the phototube was placed flush with the front panel of 
the photoelectric unit to allow the tube to face down. 
The phototube socket terminals then were inside the 
front panel, Fig. 4, close to the first amplifier tube. 

In electronic circuits employed with phototubes it has 


Fig. 3— Photoelectric unit 
includes the light source 
(below) and phototube (in 
shield above). Voltage for the 
light source is supplied by a 
selenium rectifier and is ad- 
justed to standard by the 
knob at left and the volt- 
meter. Shape and dimensions 
of the enclosure were de- 
signed to match the counter. 





Fig. 4— Amplifier chasis is 
mounted on end, serving as 
a brace for the front panel. 
Phototube plugs into socket 
mounted near first tube to 
reduce pickup. 
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Fig. 5—Amplifier gates the 
signals to the counter and 
eliminates the two _ center 
pulses. Tubes V-2 and V-3 
amplify the signals from the 
phototube. V-4 and V-5 sep- 
arate the positive from the 
negative portions of the sig- 
nal with V-4 also serving as 
a limiter. V-6 provides a limit- 
ing signal for the converted 
negative pulses. V-7 amplifies 
the pulse received from the 
selector coil, V-8 limits the 
signal which is then trans- 
mitted to gating tube V-9 and 
permits the pulse correspond- 
ing to the beginning of the 
circle to start the counter. 
Signals from V-6 correspond- 
ing to the trailing edges of 
the strip and the circle are 
transmitted to V-10 which 
delivers one output pulse for 
each two pulses received. This 
output pulse, corresponding 
to the trailing edge of the 
circle, stops the counter. 
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been general practice to use direct coupling from the 
phototube to the amplifier tubes or to use a modulated 


light source. Drift is a common difficulty with direct 
coupling. Further difficulty was anticipated from var- 
iation due to aging of exciter lamps and varying 
transparency in germ cultures and petri dishes. A 
modulated light source could not be used since the 
frequency would be too close to the signal rate. A 
departure from standard practice was developed through 
the use of a-c coupling throughout as shown in the 
circuit diagram, Fig. 5. No drift was experienced 
and the discrimination obtained favored the light 
changes which were important to detect. A signal was 
transmitted from the phototube only if the light reaching 
the phototube changed at a rapid rate. Changes in the 
light level due to aging of the light source, decrease of 
sensitivity of the phototube or variations in room 
light were not transmitted. 

During the development of the photocell unit a prob- 
lem arose in elimination of false readings caused by 
indentations or irregularities in the surface of the 
germ culture. The method of introducing the anti- 
biotic into the germ culture caused indentations about 
% in. diam to appear on the surface of the culture. 
These irregularities deflected the light beam and fre- 
quently caused more light variation on the phototube 
than at the circle boundaries. Several possible solu- 
tions to this problem were explored. A time delay 
occurring after the leading edge of the circle passed the 
light beam was considered but imposed a limitation on 
the size of the circles which could be measured. A 
sensitivity adjustment was unsatisfactory because of 
ambiguity. The solution finally found was to add six 
equally spaced radial metal strips 14 in. wide covering 
the center of each circle. In scanning the circle four light 
changes would occur resulting in four electrical signals 
but in the electronic circuits the two pulses corre- 
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sponding to the edges of the strip are eliminated. It 
was impossible to measure circles smaller than about 
4 in. diam. but assays of this size would be considered 
worthless, anyhow; no upper limit was imposed on the 
circles which can be measured. 

Some method was required for selecting the circle 
to be measured. A small permanent magnet was 
mounted on a flywheel rotating on the shaft of the 
dishholder. At 60 deg. intervals around the wheel 
six iron-core coils were mounted. As the magnet 
passed each coil, a voltage signal was generated in each 
and used to operate a gating circuit to send the pulse 
corresponding to the beginning of the circle to the 
chronograph. 

Cycle of operations for one complete measurement 
is as follows, referring to the schematic diagram, Fig. 5. 
As the leading edge of the circle intersects the light 
beam, the light incident on the phototube increases. 
This reduces the resistance of the phototube and causes 
an increase in the voltage across R-1. As the dish con- 
tinues to rotate, the beam is then interrupted by the 
leading edge of the strip, increasing the resistance of the 
phototube and causing a decrease in voltage across R-1. 
As the trailing edge of the strip passes, the voltage 
across R-1 increases and, as the trailing edge of the 
circle passes, the voltage across R-1 decreases. The 
overall result is an alternating voltage for each circle, 
rising rapidly followed by a slow return to zero, then 
rising rapidly in the negative direction followed by a 
slow return to zero, then again positive, and finally, 
negative corresponding to the trailing edge of the 
circle. By converting these four rapid changes into 
four positive electrical pulses, then eliminating the two 
intermediate ones, the signals for starting and stopping 
the chronograph were obtained. 

For appearance it was desirable for the housing of 

(Continued on page 194) 
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Mechanical simplicity in both use and styling 
was stressed in appearance design of a low- 
cost lightweight portable sewing machine. 


 ebageemen sewing machines for home use have 
shown increasing popularity. First approaches to 
this market, and still the most popular, consisted of a 
standard machine scaled down slightly in size but re- 
taining all the operating features of a cabinet model. 
Full effective use of all these features has required 
training for most purchasers, which has had its in- 
fluence on sales and distribution problems. 

Toy sewing machines with limited use-features have 
recently shown unexpected popularity, and market 
studies disclosed that many of these toy or limited- 
feature machines were being used for regular domestic 
sewing work without training. This suggested a pos- 
sible market for a machine designed to fill the gap 
between the toy and the full-feature portable. It was 
for this market that engineers of Tropic-Aire, Inc., 
Chicago, designed the model shown in Fig. 1, a photo- 
graph of a mock-up of the initial design. 

Low selling price (in the $50 range) was a major 
requirement in the design development, along with light 
weight, and a variable speed motor drive. The ma- 
chine had to do “run-of-the-mill” sewing jobs with 
adequate speed, and to be designed for long life to 
back up a guarantee of 1 yr on electrical features and 
20 yr on the mechanism. 

To reduce weight the frame is an aluminum die cast- 
ing, and all parts were pared down where possible 





Fig. 1—Mock-up of original engineering of the Tropic 
Aire portable sewing machine meeting requirements of: 
$50 selling price, variable speed drive, weight under 
9 lb., 20-yr guarantee on mechanism, quiet operation. 





Designed for the Woman Buyer 





Fig. 2—Appearance design by Raymond Loewy Asso- 

ciates simplified threading operations, eliminated external 

moving parts, increased ease of servicing. Finish is two- 
tone brown mait enamel. 


without sacrificing functional life. Weight of the fin- 
ished machine is only 8% Ib. 

The motor is a 4 o-hp universal type drawing about 
70 watts under full load, with speed controlled by a 
series resistance. Rheostat is a stock carbon-pile foot- 
operated type. Cord is part of the rheostat assembly 
and plugs into the machine base for added convenience 
in storage. Drive for the mechanism is through three 
molded nylon gears requiring no lubrication, For 
quietness and long life, gear teeth are machined and 
gear centers held to a tolerance of 0.001 in. 

To assist in developing the appearance design, Ray- 
mond Loewy Associates were called in. Major objec- 
tives set up were to reduce external moving parts, 
simplify threading operations, and add visual sim- 
plicity in the design. 

As shown in the illustration of the final design, Fig. 
2, the tension device and spool holder were combined 
in one unit on a platform on top of the machine arm. 
Threading operations were reduced to two, eliminating 
pushing threads through holes. Finger tip control for 
the needle was moved to the front of the machine for 
easy visual as well as mechanical adjustment. Motor 
and drive were enclosed which added cleanliness and 
quietness as well as cleaning up the appearance. 

To simplify repair and servicing the arm in the final 
model consists of two halves meeting on a vertical 
lengthwise plane, and held in place by two screws. In 
addition, a lift panel in the base around the needle 
provides good access to the mechanism for adjustments. 
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Finish specified for appearance is a baked enamel 
matt, rather than wrinkle as on the initial design, to 
reduce dust collection and friction with fabrics. Color 
is a two-tone warm beige and cocoa. All steel parts are 
stainless or have a rustproof finish. OO0 


Fungi Everywhere 


Contrary to general belief, mold spores which grow 
in decaying animal and vegetable matter are just as 
prevalent in the air after a rain as in dry weather. 
According to A. H. Taylor, physicist in General Elec- 
tric’s Lighting Research Laboratory, in a paper on 
“Mold Control by Germicidal Ultraviolet Energy,” 
presented before the American Public Health Associa- 
tion, air-borne mold spores are more widely distributed 
in both outdoor and indoor air than has been generally 
recognized. 

Many samplings of air have been made recently in 
the Cleveland area, he said, and in no case were fewer 
than 20 mold spores found in 10 cubic feet of air. The 
samples were taken at Nela Park, G. E. Lamp Depart- 
ment headquarters in suburban Cleveland; Fenn Col- 
lege, in downtown Cleveland, and in other Cleveland 
locations. The prevalence of spores was found to be 
as high as 78 per cubic foot of air. As many as 2000 
spores may settle out of the air on an area of 1 sq ft 
in an hour. | 

It has long been known that bacteria were killed by 
suitable exposures to ultraviolet energy but little was 
known regarding its effect upon air-borne mold spores. 


NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Designed for the Woman Buyer 
Fungi Everywhere 
Integrating Timing Circuit 
Solderless Connectors Cut Costs 
Motor Drive with Traverse Motion 
Injection Molding of Thermosets 
Slide Rule for Designing Coils 
Variable Discharge Metering Pump 
Glass-Fiber Silicone Resins 
Compactness in Multidrives 
High Strength Percussion Welds 


Automatic Capacitor Switch 


And other new ideas and 
developments of interest 








Investigations at the Lighting Research Laboratory 
have shown that mold spores also can be inactivated 
by germicidal ultraviolet energy, but that the required 
dosages are much higher than for most bacteria. It is 
possible, however, to reduce economic losses due to 
mold contamination, especially during the manufactur- 
ing processes, by practical installations of germicidal 
lamps. Spores may be killed either while they are in 
the air or after they have settled on the surface of 
products by localized, high-intensity radiation over pro- 
duction lines. ooo 


Integrating Timing Circuit 


Vehicle-operated traffic control used a paral- 
lel RC network with a neon tube and relay 
in the R leg as the basic timing circuit. 


ENERALLY an automatic sequence traffic signal 
with pre-set time intervals is adequate for most 
street or highway intersections. However, with the 
increase of traffic in built-up areas, the problem of 
congestion occurs and a control actuated by vehicles 
is needed. Such a system, developed by the Automatic 
Telephone and Electric Co. Ltd., London, England, 
is comprised of two basic units, detectors and con- 
troller, which change the traffic signal in accordance 
with flow and do not allow congestion. This same 
timing system offers new industrial control applica- 
tions. 
Pneumatic-type hermetically-sealed detectors are 
mounted flush in the road surface. Vehicles parking 
on the detector do not affect its operation by other 
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vehicles and by means of a special circuit arrangement, 
operation of the detector by vehicles traveling away 
from the intersection are ignored. The controller which 
receives and coordinates the information provided by 
the detectors contains timing circuits and a solenoid- 
operated switching arrangement. Basic timing circuit 
in the controller, Fig. 1 (left), is a parallel RC net- 
work; a neon tube and a relay are connected in series 
in the R leg. Difference in potential across the capaci- 
tor is also developed across the neon lamp and relay 
in series. Since a neon lamp possesses the property of 
being non-conducting until a certain voltage is reached, 
when the potential difference across the capacitor is 
sufficient to cause the tube to “strike”, its resistance 
falls to a very low value and the relay operates. 
Operation of the relay causes a solenoid to operate 
and actuate a cam shaft controlling two groups of 
spring contacts which open and close in varying com- 
binations according to the shaft position; spring con- 
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tacts in conjunction with various relays set up the 
‘appropriate signal indications and change the timing 
as necessary. lonizing value of the lamp, capacitance, 
and supply voltage have been selected so that the 
capacitor reaches the critical charge voltage in a time 
in seconds numerically equal to the product of the 
capacitance in farads and the particular setting of 
the variable resistor in ohms. 

Cam shaft and solenoid assembly, shown in Fig. 2, 
is driven step-by-step by a rachet-and-pawl solenoid 
mechanism. Cam shaft is arranged to have three posi- 
tions for each phase—north-south and east-west for 
an intersection of two streets. Positions correspond to 
time intervals: to allow a stopped vehicle to attain 
speed, time to cross the intersection and allow time 
for signal to change. 

At the intersection of two streets, each of the four 
streams of traffic has a road detector placed at a 
suitable distance from the intersection. Each phase 
has a road relay located in the controller. In the circuit 
of the controller shown in Fig. 1 (right), contacts 
of the road relay for phase with the right-of-way, 
relay X, are non-locking and serve as a discharge path 
for a capacitor, while the contacts of the relay for 
the other phase, relay Y, are locking and prepare the 
circuit for the flashing of neon lamp and the subse- 
quent operation of the solenoid-controlling relay. Sig- 
nals have no neutral position and if intersection is 
clear of both crossing and approaching traffic, green 
signal will be showing on the right-of-way phase and 
the red signal on the other; neither road relay will be 
operated and the capacitor will be fully charged 
through the pre-set VR resistor. 

If a vehicle approaches on the right-of-way phase 
a certain time is needed to cross the intersection de- 
pending upon speed. Because of the difference between 
average speeds of different types of vehicles, con- 
troller must be able to give each vehicle a safe period 
in which to cross. When detector is operated, con- 
tacts close for a length of time equivalent to velocity 
and thus provide a discharge path for the capacitor 
through DR. Since DR has a low resistance value and 
discharge is rapid, a vehicle traveling at 5 mph will 





Fig. 2—Camshaft and solenoid driving mechanism has 
three positions for each phase of traffic flow: initial 
interval, passing interval and leaving interval. 
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Fig. 1—Basic timing circuit (left) is composed of a 
neon lamp and relay connected in series and both in 
parallel with a capacitor. Capacitor charges until voltage 
across neon lamp is great enough for the tube to “strike”, 
Interval timing circuit, shown at the right, incorporates a 
discharge resistor and two road relays into the basic tim- 
ing circuit, Contacts of the road relay with right-of-way 
are non-locking and serve as a discharge path for the 
capacitor; contacts of other phase relay, Y, are locking 
and prepare circuit for flashing of neon lamp and 
operation of solenoid controlling relay. Circuit allows 
for vehicles traveling at different speeds. 


close relay X for 70 millisec and almost completely 
discharge the capacitor from maximum voltage. 


If a vehicle now operates a detector on the other 
phase, its road-relay contact Y will lock and prepare 
circuit for the neon lamp to flash and change right- 
of-way. Neon lamp cannot flash until voltage across 
the capacitor has built up to a pre-determined value. 
Value of VR is arranged so that striking voltage can 
only be attained after lapse of a sufficient period of 
time to allow vehicle crossing at 5 mph to clear inter- 
section completely, or about 5 sec. With high vehicle- 
velocities capacitor is discharged by smaller amount 
and allows capacitor to charge to its striking value in 
shorter time still allowing ample time for fast vehicle 
to clear intersection before right-of-way could be 
transferred. If a line of traffic passes over detector, 
right-of-way is automatically extended for longer or 
shorter periods in accordance with speeds of vehicle 
but in such a way that unexpired time intervals are 
not allowed to accumulate. 


As soon as a vehicle registers its presence on the 
other phase it operates and locks the Y relay. From 
this moment neon lamp seeks an opportunity to flash 
and, when a break in the opposing traffic of sufficient 
length to permit capacitor to charge to striking voltage 
occurs, a relay operates and causes solenoid to step 
cam shaft to next position. Green signal showing on the 
right-of-way phase changes immediately to amber. 
Time period on amber is pre-set with another variable 
resistance brought into the circuit when the cam shaft 
was operated. Capacitor charges through this resist- 
ance and, after lapse of the amber leaving interval, 
neon lamp again flashes and causes solenoid to oper- 
ate again bringing a new timing circuit into operation. 
This timing circuit allows an extra period of time 
which prefaces each phase of movement to enable 
stationary vehicles to start and attain road speed. 
At the expiration of this initial interval, the solenoid 
steps cam shaft again. Vehicle interval is now in opera- 
tion for the phase that does not have the right-of-way 
and functions exactly as described for the right-of- 
way phase. Each new timing interval commences with 





ELECTRICAL MANUFACTURING 







a sk a tea 


in 





oBEeEst GC N TREN D S$ 


A N OD 


Gi By a. Be Oh. 8s Ok Ss 
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Fig. 3—To prevent one phase of traffic from holding 
right-of-way indefinitely, a maximum timer circuit is in- 
cluded in the control. Maximum time interval is initiated 
when a vehicle enters phase without having right-of-way. 


zero charge on the capacitor; any charge remaining 
after a previous interval is dissipated by a pair of 
contacts fitted to the solenoid which make each time 
solenoid operates. 

Under circumstances outlined, a vehicle can only 
obtain right-of-way when a gap occurs in the moving 
stream wide enough to give capacitor time to reach 


the voltage necessary to flash the neon lamp and operate 
the solenoid. If vehicles continue to arrive at such a 
rate that capacitor could never reach critical voltage, 
right-of-way would remain indefinitely with the mov- 
ing phase. To prevent this, a second timing circuit 
is provided known as the maximum timer and func- 
tions in a similar manner to the interval timer. Shown 
in Fig. 3, the operating circuit for the maximum timer 
is completed through the Y contact of road relay which 
does not have the right-of-way as soon as a vehicle 
registers its presence on that phase. As soon as Y 
contacts close, timing commences through VRB and 
at the end of the period, NLB flashes and energizes 
relay B operating cam solenoid. A vehicle traveling 
on the right-of-way phase may register on the detector 
and yet not be given time to clear intersection before 
maximum timer intervenes and gives amber signal. 
In order that vehicle may be given the right-of-way 
when time comes without being called upon to re- 
register, maximum timer always returns right-of-way 
to phase which previously lost it. oOo 


How Solderless Connectors Cut Costs 


Engineers at Porter-Cable reduce costs of 
three portable woodworking tools through 
use of insulated terminals and connectors. 


T. C. FREEDOM 
Project Engineer 
Aircraft-Marine Products, Inc. 


AVINGS in production time and cost, and at the 
same time an improvement in overall quality, can 
be obtained by using solderless terminals and con- 
nectors.* The Porter-Cable Machine Company of Syra- 
cuse, New York, manufacturers of portable electric 
tools, had for some time used twisting and soldering as 
the method of joining or splicing wires. While provid- 
ing a good connection if the assembler executed a 
proper soldering job this method made at best only a 
bare or exposed splice that still had to be wrapped with 
tape or covered with an insulating sleeve. In addition, 
the soldering could only be done when the assembly of 
the machine was nearing the final stage. This often re- 
sulted in spattering of the soldering flux and caused 
stains or mars on the highly polished finish of the ma- 
chine. 

Motor and operating mechanism of the finishing 
sander, shown in Fig..1, are mounted within a polished 
aluminum-alloy case. The motor leads enter the han- 
dle cavity through a fitting in the side of the motor 
housing and end up as loose pigtails. The control 
switch and power cable are both mounted on the handle 
cover, the cable entering through a molded grommet 
which is part of the cable assembly. In the final as- 
sembly the power cable must be connected to the motor 
leads with the control switch in series. 





*See “Solderless-Type Wire terminals” by T. C. Freedom, Erectricat 
MANUFACTURING, May 1949, p. 104 (Reprint available from Aircraft- 
Marine Products Inc., Harrisburg, Pa.) 
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The use of three insulation-covered butt connectors 
permits the combining of power cable, control switch 
and handle cover into a prefabricated sub-assembly 
which may be made in quantities in a separate and 
more economical operation. As a sub-assembly one 
power wire and one switch wire are joined in the con- 
nector by crimping it at both ends. A second and 
third connector are applied to the second switch wire 
and the remaining open end of the power cable re- 
spectively, but only one crimp is performed on each of 
these, leaving two open connector ends which are later 
to receive the ends of the motor leads. The motor leads 





Fig. 1—Replacing twisted, soldered and taped connec- 


tions with insulation-covered butt connectors in the 
Porter-Cable sander cut overall cost by $0.14 per ma- 
chine by reducing assembly time. 
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Fig. 2—Ring type pre-insulated terminals and an insu- 
lated closed-end connector solved the wiring problem 
for this belt sander and reduced costs. 


are inserted and crimped just prior to fitting the handle 
cover in place. 

Installation of the three connectors in the handle 
sub-assembly can be accomplished with a power bench 
press equipped with the correct die or with an inex- 
pensive, bench mounted foot press. The two crimps on 
the motor leads, however, are best performed with a 
hand tool or small pneumatic gun because it is un- 
desirable to carry the whole completed sander to the 
crimping press. The covering on the connector is of 
tough, durable plastic which grips the wire insulation 
and also provides a completely insulated splice. 

Actual piece price of the three connectors used in 
this case is higher than the solder, tape and tubing 
used in the old method; however, the assembly time 
saving possible with a new assembly layout using 
solderless terminals and connectors resulted in an ac- 
tual saving of $0.14 per machine. 

In the portable abrasive belt sander, Fig. 2, the 
problem was different. Connections to the control 


Motor Drive With 


Two approaches, traversing rotor and lead 
screw feed are used to combine rotary and 
traverse motions. 


N AUTOMATIC drilling and tapping units, often 

used as components in production drill jigs or ma- 
chine tools, a precise traverse motion has to be sup- 
plied along with rotation. With these two motions 
machining operations such as drilling, reaming, coun- 
terboring, hollow milling, tube spinning, tapping, cham- 
fering and deburring can be performed automatically. 
Two drives incorporating traverse and rotation have 
been designed using different principles. In the unit 
made by Black Drill Co., Cleveland, a traversing rotor 
is used while the design made by Precision Thread 
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Fig. 3—Terminals crimped to ends of all leads before 
assembly in this portable saw, saved enough final as- 
sembly time to reduce cost about $0.09 per machine. 


switch are by means of slotted screws instead of loose 
pigtails and, therefore, require ring-type terminals on 
the wire ends. Pre-insulated terminals provide excel- 
lent wire insulation grip and support, and require no 
added insulation after installing. The single pigtail 
connection required is accomplished with a _plastics- 
insulated closed-end connector. Installation of this 
wiring is done by methods previously mentioned. 
Four pre-insulated crimped terminals are used in the 
portable saw shown in Fig..3. The advantages of pre- 
fabricated assemblies are not so readily obtained in this 
case although the power cable may be prepared with 
terminals attached to the wire ends. Motor lead ter- 
minals are attached during the motor and frame assem- 
bly. The terminated wire ends are then attached to the 
control switch just before the half-handle is secured in 
place. Because of the higher piece cost for the pre- 
insulated terminals used in these last two examples, cost 
savings did not run quite as high as for the first machine 
—about $0.09 per machine. O00 


Traverse Motion 


Engineering Co., Detroit, uses a hollow splined shaft 
and lead screw. 

As shown in the outline drawing, Fig. 1, of the 
Black unit the traversing rotor is shifted out of the 
magnetic field by an air-operated hydraulic control. 
When the rotor of the standard unit is at the extreme 
end of the stroke in both forward and rear positions, 
the rotor moves out of the field %% of its own length. 
When shifted this much, a 25 per cent loss in torque 
results, but this loss is compensated for by adding iron 
and insulation so that the rating of 55 C rise is within 
NEMA requirements. The design is flexible and can 
be easily modified to incorporate extended shafts and 
extra long strokes. For example, a special unit can be 
built that has an overall stroke of 6 in. but a working 
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Top Products in Every Line 
Cut Costs and Build Sales 
with AMERICAN PHILLIPS SCREWS 


HOW THEY CUT COSTS: From vacuum cleaners to 
vending machines; from trucks to office appliances 
and suntan lamps... manufacturers use American 
Phillips Screws to speed up production, stop spoil- 
age, and cut unit-costs. For these modern fastenings 
banish fumbling, crooked driving and scarred sur- 
faces ... cut assembly time as much as 50%. 


HOW THEY BUILD SALES: On any product, the 
crossed-recess of American Phillips 
Screws is a “green light” to buyers 
who stop and look for an outward 
index of inward quality. They 
know that smooth-headed Ameri- 
can Phillips Screws protect prod- 
uct-performance by staying tight 
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AMERICAN 
PHILLIPS Speus2:= 


and resisting vibration. Does your product have 
these two American Phillips advantages of cost- 
reduction and sales-promotion? No reason why 
it shouldn’t .. . for American Phillips Screws always 
cost least to use, Write for proof. 


AMERICAN SCREW COMPANY, Main Office: Providence 1, R. I. 


Plants at Willimantic, Conn., and Norristown, Pa. 
Warehouses at: Chicago 11: S89E. Mlinois St. Detroit 2: 502 Stephenson Bidg. 


hd 
















DESHI G N 








Fig. 1— Specially 
designed motor for 
this automatic drill- 
ing head has a tra- 
wersing rotor moved 
by an air-operated 
hydraulic control. 
Rotor on standard 
model moves \% of 
its own length out of 
the magnetic field. 


travel of only 2 in. using limit switches to energize 
motor as rotor enters and leaves magnetic field. On a 
6-in. stroke, the rotor completely leaves the field. In- 
asmuch as the motor will reach full speed in 1% turns 
it is feasible to use a limit switch for turning the cur- 
rent on and off intermittently. The valve and stop 
adjustment is said to permit depth drilling to an ac- 
curacy of 0.001 in. 

Tapping unit shown in Fig. 2 made by Precision 
uses a conventionally designed motor, a hollow splined 
shaft, and a lead screw feed to obtain the traverse 
motion. Limit switches are used to reverse the rota- 
tion at the forward end of the stroke and for stopping 
the motor at the extreme end of the return stroke; a 
magnetic contactor reverses the motor. When motor 
is deenergized, a solenoid brake stops the motor. With 
a silicone-insulated motor reversals up to 30 times per 


British-designed machine appears capable of 
applying to phenolics and ureas the high- 
speed molding techniques previously re- 
stricted to thermoplastics. 


F. G. GODDARD 
Formerly Chief Engineer 
Truvox Engineering Company, Ltd. 


HORIZONTAL-TYPE injection-molding ma- 

chine for thermosetting plastics (Fig. 1) was 
designed for hand or fully automatic operation. As 
a convenient capacity, 12 to 16 oz per shot was chosen. 
It is automatically lubricated and entirely self-con- 
tained. All controls and adjusting instruments are 
incorporated in the bed structure within easy reach 
of the operator. Heating of the machine is entirely 
electrical. Each of these electrical units is controlled 
by thermostat or thermocouple. 

The sprue bush A (see Fig. 2) contains a battery 
of heating elements for superheating. The cylinder B 
is heated by strip or band heaters in stages, including 
the prechamber F zone. The preheating chamber E 
has embedded in it parallel electrodes for high-fre- 
quency heating. The temperature control for such 


heating is by means of a timer and it is understood 
As the 


that this is the only means for heat control. 
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Injection Molding for Thermosets 
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Fig. 2—In this automatic tapping unit with a conven- 

tionally designed motor, traversing motion is provided by 

a lead screw and controlled by limit switches tripped by 
the end of the spindle sleeve. 







min are possible without overheating. Lead screw runs 
in a bath of oil. Unit will produce Class 4 threads 
and hold depth accurately on blind holes. oOo 








capacity field in high frequency is not completely 
uniform even on parallel electrodes, certain modifi- 
cations had been undertaken in the electrode configu- 
ration to prevent an unwanted stray field. 

Sequence of operation is as follows: 

Molding powder is filled into the hopper, which has 
a capacity of 80 to 100 lb, sufficient for about three 
hours’ operation. When in operation, the hydraulically 
operated feeding plunger allows, on its return stroke, a 
measured quantity of molding powder to drop into the 
feeding chamber. The return stroke of the feeding 













Fig. 1—Injection-molding machine (Type IMP8) de- 
signed for thermosetting plastics. 





ELECTRICAL MANUFACTURING 













ALONG YOUR ASSEMBLIES... 


Try the Guardian Series 335 D.C. Relay, one of hun- 
dreds of basic Guardian types. A general purpose relay 
with a wide range of applications, the Series 335 D.C. 
is built to the rigorous standard of aviation relays. It 
performs in accordance with the 10-G Vibration Test 
and the ANR-20-B test. Generous coil winding area 
permits single windings up to 15,000 
ohms. Parallel and double windings 
are also available. Contact combina- 
tions are possible up to three pole, 
double throw. 

The Series 335 D.C., like most 
Guardian Relays, is now available 
HERMETICALLY SEALED. 


















Screw Terminal 
Hermetic Housing 









New Hermetically Sealed Relay catalog 5-H is yours for the asking. 









Series 220 A.C. 





Basics 





Series 595 D.C. Series 210 A.C.—215 D.C. Series 695 D.C. Series 610 A.C.—615 D.C. 






Write — ASK°US’TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION. 


GUARDIAN WW ELECTRIC 


1627D W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 
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plunger is regulated by a special hydraulic valve ar- 
rangement dependent on the forward position of the 
injection plunger at the previous stroke. The measured 
quantity of material is then slightly compressed and 
subjected to a high-frequency electrostatic field for a 
controlled period. 

After preheating, the pressure is increased and the 
whole amount of preheated material is pushed into the 
injection cylinder in front of the injection plunger. No 
preheated material can remain in the preheating zone, 
and no accumulation of material is permitted to build 
up in the injection cylinder. This channel, as well as 
the injection cylinder, is electrically heated and thermo- 
statically controlled to prevent cooling down of the 
material during its passage through these parts. The 
material, however, is not heated up any further until 
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York, four fixed scales and two scales 
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Slide Rule Aids in Designing Coils and Motor Windings 


In determining the effect of a on the sliding rule include data com- given motor, the new torque and no- 
change in voltage, frequency, turns, monly used in coil design. Rule is load current with a different voltage. 
wire size and other coil factors in 12-in. long and solidly built of clear Other scales perform the same func- 
existing designs, the Data-rule illus- plastics sheet. tions for changes in frequency, num- 
trated here performs most calculations For a voltage change on an existing ber of turns, or wire size. For motor 
without computation. Designed by coil, for example, the slide rule will windings, scales show the effect of 
Samuel Heller and marketed by show the change required in number changes in connection, voltage, speed 
Brownell Distributors, Inc., New of turns and resistance, or wire size or torque on other related factors in 


if resistance is unchanged; or for a 
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Fig. 2—Detailed elements of the in- 
jection-molding machine for thermo- 
sets such as phenolics and ureas. 


LEGEND 
A—Superheated sprue 
B—Main cylinder heated in stages 
C—Dielectric-resisting piston 
D—Hydraulic piston working in conjunc- 
tion with feed regulator 
E—Parallel electrodes for r-f heating em- 
bedded in dielectric-resisting material 
F—Preheated material being discharged 
from preheating zone 
G—Oil-displacement system for feed regu- 
lation 
H—Heated oil to cool nozzle 
I—Pyrometer control 





it reaches the actual injection nozzle in the machine. 

Temperature of the nozzle is closely controlled 
throughout the cycle by means of a liquid coolant 
within a jacket. By this means the material is main- 
tained in a moldable state. To improve the flow prop- 
erties of the material during the actual injection stroke 
the circulation of the coolant can be temporarily 
stopped, whereby the nozzle is allowed to attain a 
higher temperature by heat conduction from the ad- 
joining sprue bush. This procedure, however, has not 
proved necessary in all cases. 

An essential element in this molding process is the 
sprue bush. It is superheated well into the range of 
curing temperatures and its heating is pyrometer con- 
trolled. Its purpose is to heat the material into the range 
of its lowest viscosity and, at the same time, to impart 
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é operation a maak tne 


For ultra-special services requir- 
& : . : 
ing high strength or spring prop- 
} bh Hg he i) Wa / 5 Vi 4 / erties at elevated temperatures; 
silts for vital functional parts of elec- 
aa .. tronic and X-ray tubes. Avail- 
Sooner or later you'll need technical help on the able in wire, rod, sheet, bar, and 
fabricated parts 
materials, parts and components listed on this page. 
Be ready with needed information at your 


fingertips. Check below for useful literature of 


interest to you... also feel aac to call ina 


Fansteel engineer. 


Copper Base Alloys 


Fansteel ‘‘601"’ Metals, a series 
of high strength, high conduc- 
tivity alloys for current carrying 
members. Bar, rod, sheet, strip, 
castings and fabricated parts. 


ies 


Tempered Soldering Tips 


Last longer, boost production, 
save solder, save maintenance. 
Fansteel Soldering Tips are tem- 
pered; they do not soften at melt- 
ing points of common solders. 


Symbol of 
a Long Record 
of Integrity, 


Selenium Rectifiers Dependability 


Electrical Contacts Fansteel Selenium Rectifiers are and Service 


In all forms, for all purposes, known for long life, stable output, . 

made of all recognized materials, and rugged construction. Stand- For nearly 50 years the elec- 
including tungsten, silver, molyb- ard rectifier stacks available for trical industry has welcomed 
denum, platinum metals Fasaloy* practically any D-C service. Fansteel's research and co- 
alloys and Fastell* compositions. Paes operation, and has looked 


“a ene to Fansteel for its specialized 
contributions of intricate 
and vital component parts. 


FANSTEEL 
METALLURGICAL 
D-C Power Units, Battery CORPORATION 
Complete Contact Assemblies Chargers, Sub-Assemblies North Chicago, 


Electrical contacts assembled to Complete with transformers, con- Ilinois 
springs, reeds, brackets or other trols, meters and housings, or any U.S.A. 
supports, ready for use. desired degree of sub-assembly. 


PRODUCTS AND SERVICES INCLUDE: 
ELECTRICAL CONTACTS. . ..SELENIUM RECTIFIERS, 
METALS: TANTALUM, TUNGSTEN, MOLYBDENUM, 
COLUMBIUM, COPPER BASE ALLOYS. 
RESISTANCE WELDING MATERIALS 
AN EN.DUSTRY. THAT SERVES tHUUSTRIES 


APRIL 1950 































































Electric field about a charged crystal of barium titanate 
provides this striking pattern when studied by the 
electron-optical shadow method. The shadow technique, 
developed by Dr. L. L. Marton and associates of the 
National Bureau of Standards, Washington, D. C., makes 
it possible to photograph and study electrostatic and 
magnetic fields of extremely small dimensions. It thus 
offers a tool for exploring fields that have not been sus- 
ceptible to other methods of investigation. An electron 
lens system is used to produce a shadow image of a 
fine wire-mesh placed in the path of an electron beam. 
Then, from the distortion in the shadow network caused 
by deflection of the electrons as they pass through the 
field under study, accurate values of field strength are 
computed. In the photograph, the distorted shadow image 
of the wire mesh is superposed on the image of the 
erystal (center) and its 0.010-in. tungsten wire support. 








































































































to it a substantial degree of curing so that additional 
curing in the mold can be reduced to a minimum. On 
opening the mold all cured material is ejected, i.e., the 
molded article itself, together with the sprue and any 
material hardened in the nozzle. Molding tests have 
shown that the length of the material ejected from the 
sprue and nozzle is constant, which proves the stability 
of the adjusted temperature gradient and the equilib- 
rium in the heat transfer. The waste of material in 
this process is comparatively small, approximately 3 to 
4 per cent for a machine of 14 oz capacity and less 
for machines of higher capacity. 

The preheating chamber was designed for a maxi- 
mum input of 1 kw and for a charge of 15 oz. A suit- 
able temperature will be acquired by the charge in ap- 
proximately 45 to 60 sec, and it was found that % kw 
is ample for a charge of 14 oz. Curing time, therefore, 
will be of the same order, and the heating of the sprue 
bush and mold have to be adjusted accordingly. 

Clamping pressure capacity of the machine is 600 
tons, but it has been found that 450 tons are sufficient 
for all practical purposes. The machine can be sup- 
plied with high-pressure toggles or fully hydraulic for 
clamping. The whole clamping arrangement including 
the hydraulic cylinder operating the toggles or high- 
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pressure cylinders is mounted, together with the mov- 
ing die plate, on a carriage adapted to forward and 
reverse movement by means of four motor-driven 
geared nuts revolving on threaded portions of the tie 
rods. The “quick-approach” movement of the moving 
dieplate is stopped at an exactly defined distance from 
the mold plates by means of a hydraulic-electric ar- 
rangement acting on the drive and operated by an ad- 
justable limit switch. At the same time, by the action 
of a second limit switch the mold-clamping operation 
is initiated. These limit switches are arranged within 
an instrument provided with micrometer adjustment 
for exact setting of the tripping position which deter- 
mines the clamping pressure, The set pressure can be 
read from this instrument. Clamping pressure actually 
attained in operation can be read from an extensometer 
control instrument arranged above the setting instru- 
ment. In addition to this automatic setting arrange- 
ment a hand adjustment of the carriage movement by 
means of a hand wheel is provided. 

The hydraulic system is operated by a 18-hp motor- 
driven high speed pump of 10 gpm capacity. Valves 
are solenoid operated and remotely controlled by push- 
buttons or alternatively by an automatic process timer. 
The control panel containing the switchgear and over- 





Editor’s Note 


The concept of injection molding for thermosetting plas- 
tics, with all its potential advantages of high-speed cycles 
and greater flexibility, is found in transfer-molding tech- 
niques,* the first positive improvement in compression- 
molding methods. A complete application of injection- 
molding methods to thermosets, however, presented many 
difficulties. Methods such as jet molding were developed 
in which standard injection-molding machines were modi- 
fied with arrangements for alternately intensely super- 
heating and cooling of the injection nozzle, but many 
practical obstacles precluded wide adoption. The thermo- 
set injection-molding machine described here is a de- 
velopment of the author while he was chief engineer with 
the Truvox Engineering Company, Ltd., Wembley, Mid- 
dlesex, England. License arrangements for manufacture 
of the machine in the United States and Canada are said 
to be open. A complete description of the design and 
development of this machine appeared in British Plastics, 
April, 1949. 


*See ‘Plastics Design Factors in Transfer-Molding Tech- 
niques,”” Wesley S. Larson, p. 96, February 1948 ELectricaL 
MANUFACTURING; also “Automatic Thermosetting-Plastics Trans- 
fer Molding Machine, Rockford Machine Tool Company,” p. 128, 
October 1947 ELECTRICAL MANUFACTURING. 


load trip arrangement is built into the machine and 
easily accessible. The timer driven by a synchronous 
motor is so designed that curing and preheating time 
can be adjusted separately and independently of all 
other operations of the machine. 


Safety switches are provided to prevent overtravel 


of the carriage due to faulty settings and to stop the 
automatic cycle if the gates are opened or if any hand 
operation is performed on the machine. Any interrup- 
tion of the automatic cycle causes the heaters to be 
switched off and sets a cooling circuit into motion, 
preventing setting of any thermoset material in any 
part of the machine. Thermostats working in conjunc- 
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The famous Hotpoint slogan takes on added lustre with the intro- 
duction of one of the brightest features of this modern wash-day 
wizard—Monarch’s new VELVAGLAZE process now applied to 
every Hotpoint ‘“‘Thriftivator’’ agitator. Super-hard, super-bright, 
VELVAGLAZE adds to the agitator’s life...no sharp edges to tear 
or snag fragile fabrics...discoloration, due to the effects of soaps or 
detergents, is greatly reduced. The VELVAGLAZE process is another 
sales appeal that keeps Hotpoint first in the minds of their customers. 


Monarch, too, offers the Finest—First in the minds of many buyers of 
castings...our ability to pioneer, to exceed basic requirements, has re- 
sulted in our introduction of many important “firsts.” That’s just one of 
the extra plus features Monarch’s modern facilities offer you. Monarch’s 
37-year record of proved accomplishment is your assurance that we can 
meet every specified requirement accurately and economically for you. 


The VELVAGLAZE process can be used in many products that use 
aluminum permanent mold castings. It may answer your Casting prob- 
lems. Ask us for complete data on VELVAGLAZE and Monarch 
permanent mold, aluminum and zinc die castings. 


ZINC DIE CAST DRIVE BLOCK 


4 REASONS WHY... Wieadic 6 
Hotpoint, Inc. switched to Monarcast permanent mold agitators and zinc diecast drive blocks. 


1. Completely finished, ready for imme- 3. Precision engineered to match cast Ra sasannennnns x8. AR. 


diate installation in washer. agitator splines. 


2. Improved appearance and quality. 4. Coordinated inspection for both parts. VA LBHBERN RAKE 
AND COMPETITIVELY PRICED ON BOTH ITEMS! 


MONARCH ALUMINUM MFG. COMPANY - Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 
APRIL 1950 129 
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tion with a solenoid-operated valve opens the circuit. 

The machine is being built to order or in units for 
converting standard thermoplastic machines for mold- 
ing to the above described process. This special unit 
can be easily interchanged with present thermoplastic 
injection systems. It should be understood that the 
original thermoplastic molding system can be easily 
reinstalled; also that the feeding system for thermo- 
plastic or thermosetting systems works from a different 
supply arrangement. One important factor is that the 
capacity of the thermoplastic machine in question is 
not reduced but in some instances is even increased for 
the reason that precompression takes place in the pre- 
heating areas. Similar conversion can be made in 
standard compression-molding machine by a suitable 
arrangement. ooo 


Variable-Discharge Metering Pump 


For use in metering small quantities of hot resins, 
waxes and cements into components such as capacitors 
and transformers, metering pump shown in Fig. 1 
developed by Edward E. Robinson, Nutley, N. J., uses 
a motor-driven spur-gear pump as the basic element. 
Variable discharge, with a minimum accuracy of 1 
per cent, is obtained by selection of gear face width and 
an adjustable control for angular displacement of the 
gears. 

Gear pump is driven by a motor through a single- 
revolution clutch and a pawl-and-ratchet mechanism. 
By depressing either a hand- or foot-actuated clutch 
lever the pump is made to discharge. Amount of mate- 
rial metered during the time clutch is depressed is deter- 
mined by the setting of the cam shown in Fig 2. As 
the crank arm moves to the right, the pawl moves over 


Fig. 2—Adjustable cam, controlled by the lever, deter- 
mines the point on the return stroke at which the pawl 
engages the teeth on the ratchet. Since gear pump 
is on the same shaft as the ratchet, quantity of material 
metered depends upon the position of the cam. Ther- 
mostatically controlled strip or cartridge heaters around 
the supply tank, in the gear housing and at the nozzle 
heat the material to the proper temperature. 
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Thrust bearing ‘Cam follower 


Fig. 1—Resins, waxes, oils and cements can be heated 
between 250 and 350 F and metered into receptacles 
with an accuracy of a fraction of one per cent with this 
motor-driven metering gear pump. Complete unit meas- 
ures 37 x 27 x 15 in. and can be mounted on any bench. 


the teeth of the ratchet until the cam follower on the 
pawl rides up on the cam and lifts the paw) out of 
contact. On the return stroke, the follower rides to the 
end of cam and then lets the pawl lock in the ratchet 
teeth to rotate ratchet and gear for the remaining dis- 
tance. By positioning the cam about the circumference 
of the ratchet the angular rotation of the gear pump can 
be controlled. A spring-loaded detent pin in the cam- 
adjusting arm locks the cam in any one of the 16 index 
positions. This method of varying the pump discharge 
allows the change to be made while the pump is in 
operation. 

A 1%-gal bronze tank is mounted over the metering 
section of the pump. Thermostatically controlled strip 
or cartridge heaters placed around the tank, in the 
gear housing and at the nozzle heat the materials to the 
proper temperatures. Materials can be heated up to 


400 F. The tank and metering section are com- 
(Continued on page 204) 
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EMC MODEL 500 


CYCLOHM 
MODEL 2500 


the right motor at the right price! 
EMC AND CYCLOHM 


FRACTIONAL H.P. MOTORS 
VITAL STATISTICS: EMC 500 

Series Wound Shunt Wound 

Universal D.C. only 

Speed Range Idle 10M to 20M 1200 to 10M 
(R.P.M.) Full Load 4M to 12M 1M to 8M 
Power Rating Continuous 1/20 hp. 1/25 h.p. 
(maximum) Intermittent 1/12 hp. 1/20 hp. 
Voltages 6 to 230 6 to 230 


BEST BUY! 


CYCLOHM 
MODEL 2900 


HOWARD INDUSTRIES, INC., DEPT. EMB, RACINE, WISCONSIN 


APRIL 1950 


Model 500 is a brilliant, seasoned performer 
used extensively by leading manufacturers of 
home movie projectors, vending machines, port- 
able tools, radar and electronic equipment, 
railroad signal lights, laboratory stirrers... 
wherever a fractional h.p. motor of proved 
dependability is needed at low cost. 

For complete information about EMC model 
500 or any of the famous EMC universal, shunt 
wound, or shaded pole motors and Cyclohm 
induction motors, write for handy reference 
literature and specification sheets. All EMC and 
Cyclohm motors can be furnished with gear 
units, 12 models, hundreds of ratios. 

EMC and Cyclohm fractional h.p. motors are 
made by fractional h.p. specialists... your guar- 
antee of the right motor at the right price. 


CYCLOHM—MODEL 2500—offers advanced features of 
high quality construction for instruments, 
timing devices, facsimile applications, gen- 
eral applications and speed reducer work. 

EMC—MODEL 11A—designed fo fill all requirements for a 
low priced, brush type motor of moder- 
ate power. Shown with gear unit. 

CYCLOHM—MODEL 2900—ca fine induction motor offer- 
ing minimum vibration, quiet operation, long 
life and minimum maintenance. 


HOWARD 


Divisions: 


EMC 
Loita ELECTRIC MOTOR CORP. 


Qi clohm MOTOR CORP. 
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HERMETICALLY SEALED SNAP-ACTION LIMIT SWITCH . 


HILE this hermetically sealed snap-action limit 

switch is designed primarily for aircraft applications, 
it is also applicable to industrial uses in locations where the 
atmosphere or splash of liquids make other types unsuitable. 
Electrical or mechanical operation of switch (No. 1HS1) 
is unaffected by corrosive atmospheres, change in atmo- 
spheric pressure, or change in temperature; may even be 
operated under oils and other fluids that are not electrical 


BRAKEMOTORS AND BRAKES WITH 


OMPACT BRAKE using bonded-metal brake linings 

adds only 4% to 5% in. to the overall length of motors 
up to 60 hp with standard NEMA D-flange frames from 
203 to 326, or C-face mounted frames from 364 to 405 with 
standard double-shaft extensions. Particularly adaptable to 
inaccessible locations since motor bearings are lifetime- 
prelubricated cartridge type and metal brake linings re- 
duce adjustment to a minimum. Bonded-metal brake lin- 
ings absorb energy at higher rates than most organic fric- 
tion materials and can be operated at greater pressures and 
higher speeds. Metal linings are not affected by tempera- 
ture, humidity, salt water, fungi, oil or grease. Since no 
rivets are used, full area of the brake lining is effective, 
and scoring is avoided. Brake coil leads are brought into 
the motor conduit box and can be connected in the motor 
circuit or energized separately. When power to brake is 
cut, magnets release and springs actuate armature plate 
to clamp brake disks. Retarding torque is controlled by 
spring pressure and number of rotating disks used. 
Other features: torque elements are mounted close to 
mounting flange to minimize “overhung” effects; wrap- 
around cover gives totally enclosed protection; large 
diameter brake spline with many teeth reduce load per 
tooth and increase life of disks. In addition, magnets and 


conductors. Sealed case, or the upper part, is metal instead 
of usual plastics and is filled with an inert gas unde 
pressure. Case is secured to a plastics mounting base havin 
No. 6 screw terminals. Glass beads are used to seal th 
conductors as they pass into the metal case. Actuation 
through a pressure-tight seal is accomplished by a yok 
fulcrumed on a corrugated diaphragm. Circuit arrangemeg 
of switch is SPDT. On 28-volt d-c supply, current capacity 
at any pressure is 25 amp for a 
sistive load, 10 amp inductive. Opeg 
ating force is 16 oz + 6 oz; releg 
force, 4 oz min; movement differen 
tial, 0.020 in. max; pretravel, 0.06 
in. max; overtravel, 0.010 in. (min) 
contact break distance, 0.036 in. mig 
Dimensions: 11%4@ x '%46 x 1% if 
Switch can be used in all actuato 
and housings made for line of pin 
plunger switches. Micro Switch Div. 
First Industrial Corp., Freeport, I 


BONDED METAL LININGS 


springs are symmetrically spaced for equalized pressure; 
torque adjusting screws can be reached from the outside 
without removing the cover. Brake can be floor, sidewall 
or ceiling-mounted in any horizontal or vertical position. 
Automatic-reset hand-brake release is available on order. 
Brakes for operation on 110, 220, 440 or 550-volt, 2 or 3- 
phase, 60, 50, or 25-cycles. Drip-proof, splash-proof and 
totally enclosed motors are available with matched brakes 
in 1 to 60 hp ratings. Crocker-Wheeler Div., Elliott Co., 
Ampere, N. J. 


OIL-PROOF CONTROL STATIONS, UNITS 


INE OF oil-proof control buttons and units (Oil-Tite) 
designed to JIC standards especially for machine tool 
control and other heavy-duty installations can be used in 
any desired combination in control stations. Control units, 
stations and legend plates may be made up to serve a wide 
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variety of applications from a limited number of stand- 
ardized components. All pushbuttons and selector switch 
requirements are covered by a minimum inventory of 
component parts; operating heads and contact blocks are 
both interchangeable. Drip-proof shields protect the oper- 
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17 parts... all Chicago Molded Plastics 


blocks called for plunger molded 
improved impact Bakelite while the 
motor housings and coil bobbins re- 
quired flame resistant acetate. 


t's radically different in appearance... 
nore compact and easier to handle...with 
i shaving head twice the usual width. 
l's the new Sunbeam Model W Shave- 
naster, providing faster, smoother, more 
omfortable shaving than ever before. 


Not only its striking beauty, but also 
nuch of its amazing efficiency is due to 
he use of Chicago Molded Plastics. 
{ total of 17 molded plastics parts are 
wed in 13 applications, requiring two 
liferent molding methods and four dif- 
‘erent plastic molding materials. 


* * * * 


In planning the new Sunbeam Shave- 
master, experimentation showed that 
injection molded Forticel was best for 
the case and cord reel. Only injection 
molded nylon would meet the strict 
tequirements of the fast moving con- 


necting rod and the three piece con- 
nector assembly. The two motor end 


Having available complete facilities 
for compression injection and plunger 
molding of all plastics materials, 
Chicago Molded engineers were not 
limited or biased in their recommen- 
dations. They were able to utilize the 
materials and methods best suited to 
the end result demanded of each of 
the 17 parts. At the same time, maxi- 
mum production economies are 
assured. 


That’s what we mean by Chicago 
Molded complete service .. . engineer- 
ing, mold-making, molding .. . the 
correct method and material... plus 
undivided responsibility for the entire 
job. It’s the kind of service that has 
caused hundreds of industrial leaders 
to designate Chicago Molded as their 


primary source of supply for the best 
in molded plastics. And you'll find it 
a mighty good reason for discussing 
your next job with a Chicago Molded 
engineer. Just write or phone... 
there’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, Ill. 


Representatives in principal 
industrial centers 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 


APRIL 1950 
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ating button and prevent entrance of most oil, coolant, 
cutting compound and water while a drainage system 
carries off liquids which get past the shield. A spring- 
loaded rawhide seal is used around the operating shaft. 
A deep channel holds cover gasket in place. 

Five types of operating heads and eight different contact 
sequence cams for selector controls are available including 
two types of momentary-contact pushbuttons and three 
types of selector switches. Momentary-contact pushbuttons 
are standard or mushroom head; standard selector switch 
has 2 or 3 positions with knob or coin-slot; special selector- 
pushbutton combination. Contact blocks are double-break 
spring-return with solid silver contacts. All terminals may 
be easily reversed for front or rear connection. Five types 
of contacts: SPDT, DPDT, DPNO, DPNC and tandem 
DPDT. Die-cast enclosures for surface mounting are made 
in 1, 2, 3, 4, 6 and 9-unit sizes. 

Convenient pads permit nameplate mounting in any of 
4 positions making it possible to rotate the station 90, 180 
or 270 deg for installation purposes. Matching indicating 
lamps are shock-resistant Navy type with wide-angle visi- 
bility in six different colors. Lamps have same mounting 
dimensions as operating heads; two types: one with a trans- 


IVE SIZES of vari- 
able - speed, single - 
groove V-belt sheaves 
have load capacities up to 
7% hp and speed changes 
as high as 7:1. Single- 
groove sheaves in 3, 4, 5, 
6, and 7-in. sizes are 
available in two types, 
spring-loaded and _ con- 
trollable. Small driving 
sheaves may be combined 
with larger driven sizes 
either for low-speed or 
high-speed’ ranges. 
Spring-loaded _ variable- 
pitch driving sheave is 
usually mounted on the 
motor shaft and the con- 
trollable sheave is mount- 
ed on the driven shaft. Control knob, limit stops and 
bracket assembly furnished is usually secured to the ma- 
chine base. Sheave can be adjusted while running. Faces 
of smaller size sheaves are cast aluminum alloy; polished 


cast iron faces above 6 in. Control consists of a threaded 
stud mounted in a bracket; 


knurled knob or handwheel 









FRACTIONAL AND INTEGRAL HP VARIABLE-SPEED SHEAVES 





Single-grooved sheaves are furnished with tension springs de- 
signed to carry full load at all speeds for constant-hp applica- 
tions. Special tension springs can be furnished for constant torque. 


SENSITIVE ELECTRONIC RELAY USES COLD-CATHODE TUBE 








former and 6-8 volt bulb for voltages up to 550 volts 60 
cycles; second for either 125- or 250-volt a-c or d-c service, 
uses a 6-S-6 candelabra bulb with resistor for 250 volts, 
Westinghouse Electric Corp., Box 868, Pittsburgh 30, Pa. 








MOVEABLE 


FIXED FACE 


MOTOR SHEAVE 


MOVEABLE 


FACE SEALED BALL 


THRUST BEARING 


CONTROLLABLE SHEAVE 





provides adjustment of the stud against the ball thrust 
bearing. Screw adjustment sets the pitch diameter of the 
controllable sheave; lock nuts limit the maximum and mini- 
mum speeds. Sliding bearing surfaces are sintered bronze 
to retain lubrication; ball thrust bearings are prelubricated 
for life. Speed Selector, Inc., 118 Noble Ct., Cleveland 13. 






sensi- 

tive electronic relay initiated by drop-wire contact is 
particularly useful where corrosive conditions or sanitary 
requirements make other types of liquid level, or control 


OR USE with electrically conductive materials, 


functions impractical. Unit may be used with a wide vari- 
ety of control or alarm circuits actuated by resistance 
variation of drop wires, meter movement pointer and 
liquids. Relay may be used for warp stop control in looms, 
feeler motions in knitting machines, and stop motions in 
warpers and spoolers. Detector contacts may be installed 
in any position and used in conjunction with pressure tight 
enclosures through high pressure and temperature ranges. 
Through the use of cold-cathode gas-filled electron tubes 
and special relay, control circuit connected to the detector 
contacts carries only low a-c current; no electrolysis. Aver- 
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Driver-Harris 


HERE WAS THE PROBLEM: 


How to obtain a strong, rigid assembly for conductors sup- 
porting the filaments of sealed beam automobile headlights 
and, at the same time, make a perfect seal between the con- 
ductors and the glass housing of the lamp, so that gas sealed 
within the lamp might not escape. 


AND HERE'S THE SOLUTION: 


The back wall of the lamp, cast from Pyrex-like glass, has 
three holes through which the conductors can be passed. The 
area around these holes is heated until the glass is near-molten. 
Over each hole, on the rear side of the lamp, is then placed a 
“thimble”’—made of specially produced D-H alloy. These 
thimbles are pressed into the molten glass, which, upon cool- 
ing, holds them firmly in position. The conductors are then 
passed through the holes in the glass wall, and their free ends 
soldered to the base of each thimble respectively. Lugs sol- 
dered to the thimbles, outside, provide terminals for mounting 
the lamp in a socket. In this manner, a strong, stable, gas- 
tight assembly is obtained. 


Westinghouse discussed its needs with Driver-Harris. Could 
the necessary type of thimble stock be obtained, and supplied 
in strip form, .009” thick, with negligible tolerances? 


The answer is found on all Westinghouse sealed beam head- 
lights today. Driver-Harris not only produces an alloy with 
precisely the properties needed, but advanced D-H rolling 
techniques meet the exacting dimensional requirements 
specified. 


SPECIAL ALLOYS FOR SPECIAL PURPOSES is an important 
phase of our business. If you have been unable to find the 
alloy you need, tell us about it. Our 50 years of development 
and manufacturing experience are at your service. 


Makers of world-famous Nichrome* and over 80 


The part played by the metal thimbles 
in solving the problem is vitally important: 


1. It is imperative that the thimbles be composed of a 
metal alloy with a coefficient of expansion closely ap- 
proximating that of glass at all temperatures up to 
the melting point of glass Any appreciable difference 
in the rates of expansion would result in the glass 
being fractured. 


2. The thimble stock must be initially and entirely 
gas-free—to avoid the possibility of bubbles or strains 
being formed in the glass at the seal. 


3. The stock must be held to extremely close tolerances 
when manufactured—to meet the requirements of metic- 
ulous, high-speed presses and dies specially developed 
to produce the thimbles. 


alloys for the electrical, electronic and heat-treating fields 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


APRIL 1950 


°F, M. Reg. U. S. Pat. O 
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age current through initiating medium between detector con- 
tacts is less than 200 microamp. Relay has SPDT contacts 
with one normally closed circuit when energized. A hold 
circuit (internal jumper) is incorporated for optional use. 
When hold circuit is in use, a reset switch on cover manu- 
ally restores circuit to another operating cycle. Since cold- 
cathode tube has no filament, standby power is zero and 
tube does not deteriorate when circuit is not energized. 
Unit operates from 115-volt 50- or 60-cycle source. Relay 
contacts are rated up to 4 amp at 220 volts depending upon 
inductance. Initiating contacts operate from 20 volts a-c 
nominal, 70 volts max. Maximum resistance to initiate is 
1 megohm. Unit is 2% x 3% x 1% in. mounted on a 4-in. 
electrical connector box cover. Servo-Tek Products Co., 
4 Godwin Ave., Paterson 1, N. J. 


HERMETIC-SEALING TERMINAL ASSEMBLIES 


Line of ceramic hermetic-sealing terminal assemblies have 
flashover-voltage ratings ranging from 7500 to 80,000 volts 
peak at 60 cycles. Type of insert used determines the tem- 



















perature and pressure ranges; silicone-rubber compounds 
and modifications of the high-temperature polytetrafluoro- 
ethylene formulations are available. Terminals are free 
from surface-tracking tendencies, will meet cycling require- 
ments under current military specifications, have high volt- 
age and current carrying capacities for space occupied, 
and high resistance to mechanical and thermal shock over 
a wide range. Large terminal in center extends 3%6 in. 
above mounting plate and is 23% in. diam. Engineering 
service to design special terminals for other applications. 
Lundey Associates, 694 Main St., Waltham 54, Mass. 


VOLTAGE-TYPE ACCELERATING RELAY 
Improved voltage-type accelerating relay is designed 
specifically for starting single-phase capacitor-start and 


capacitor-start capacitor-run motors. Relay, designated as 




























CR1057-J, is particularly applicable where adverse atmos- 
pheric conditions exist or where it is desired to have a 
remote control which can be incorporated into an explosion- 
proof case; relay will probably find most applications in 
the control of hermetically sealed refrigerator-compressor 
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motors. Furnished with or without cover, relay can be 
wired from top or bottom, and all parts are corrosion 
resistant. Life tests indicate relay will withstand severe 
vibration encountered in compressor application. Relay 
is accurately calibrated during production to pick up at a 
predetermined voltage; after more than 50,000 operations, 
change in calibration is less than 2 per cent. Coil is 
wired across the starting winding. As the motor comes up 
to speed, voltage induced in the starting winding increases, 
relay picks up and drops out starting winding. Voltage 
principle employed eliminates voltage drop at motor termi- 
nals—a characteristic of current type relays. Differential 
between pickup and drop-out voltage gives positive opera- 
tion despite wide variations in line voltage. Relay meets 
UL specifications; contact rating is 50 amp at 115 volts 
and 30 amp at 230 volts. In normal operation, contacts 
handle start-winding current only. General Electric Co.,, 
Apparatus Dept., Schenectady 5, N. Y. 


ELECTRIC-RANGE THERMOSTATS 
Thermostats in redesigned line for electric-range service 
(N series) are more compact, have terminal posts rigidly 
attached to the back of the case for ease in assembly with 
a power screwdriver, and are designed to obtain various 






specified overshoots. In operation thermostat automatically 
cuts in two oven elements for quick preheating, cuts out 
top element shortly before oven reaches preheat tempera- 
ture to minimize overshoot, and cuts in lower element to 
maintain oven temperature on that circuit only. Amount of 
overshoot is a function of the installation—plant tests 
show an average value of 40 F. Differentials are set at 
10 F in oil during manufacture with the minimum average 
about 7 F in oil. Maximum temperature range of the 
thermostat is 550 F. Requirements such as mounting posi- 
tion, temperature range, type of bezel, pilot lights, type 
and color of dial, and length of capillary are specified by 
user. Switch is double pole, rated at 25 amp for 250-volt 
a-c operation. Unit measures 35g x 3%45 x 2%%q in. 
Robertshaw Thermostat Div., Robertshaw-Fulton Con- 
trols Co., Youngwood, Pa. 


MAGNETIC MATERIALS FOR TRANSDUCTORS 


Two magnetic core materials for transductor applica- 
tions, Hipersil and Hipernik V, have narrow rectangular 
hysterisis loops and are especially suited for electronic 
applications such as magnetic amplifiers, saturable reactors, 
and the new type of contact rectifiers. Available in several 
thicknesses of lamination for various frequency and re- 
sponse requirements, materials can be supplied in con- 
tinuous toroidal, rectangular and butt-joint cores. Pre- 
ferred grain-oriented Hipersil cores are not sensitive to 
mechanical or magnetic shock. Either continuous or butt- 
joint forms available in sizes ranging from a few ounces 
to several hundred pounds. Hipernik V, a 50-per cent 
iron-nickel grain-oriented alloy, is a modification of the 
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Weare Daakrs 200 Wheels Wonn- 


Year after Year 
Norma-Hoffmann 
Precision Bearings 


Serve Efficiently 
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Norma-Hoffmann Engineers, specialists for 
over 35 years in bearing design and appli- 


cation, are available for consultation. 


Ey WE Uae ee hS 
ye BEARINGS 
re ee 


SALL ¢ ROLLER + THRUST | 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 





familiar Hipernik and is supplied in toroidal cores with 
0.002 or 0.005 in. thick laminations. Cores supplied com- 
pletely enclosed in a form-fitting phenolic-laminate case to 
protect against shock and strain during winding. Case 
also serves as a coil form and it is recommended that the 
core, undisturbed in its case, be inserted in the winding 
machine. Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30. 


MINIATURE CATHODE-RAY TUBE SOCKET 


Designed to meet the need of the television industry for 
a small economical cathode-ray tube socket, this assembly 
consists of only wires, clips and a single molding. Clip is 
held within the molding by means of a special foot on the 
clip which locks in an undercut. Forward-end connection 


of lead to clip provides for a long leakage path and strain 
relief; tab on clip grips insulation and wire behind soldered 
connection to take load off the soldered connection. Each 
clip has its own pocket within the molding giving complete 
insulation. Alden Products Co., 117 North Main St., 
Brockton 64 EM, Mass. 


WATERPROOF FIELD CONNECTORS 


Heavy-duty field-service connectors designed to meet 
government requirements for electrical connectors in field 
equipment are waterproof, have a built-in rubber cable 
clamp, and an anodized finish. Bodies are machined from 
aluminum bar stock. Long coupling rings provide a full- 
hand grip; rings are grooved to prevent slipping and flat 


sides are provided for a standard open-end wrench. Inserts 
are built to AN specifications; insert material is a mineral- 
filled dielectric. Contacts are the silver plated non-rotating 
type. Back shell contains an internal gasket expanded by 
a gland nut; gaskets are stocked in various sizes depend- 
ing on maximum diameter of the cable being used. Ameri- 
can Phenolic Corp., Chicago 50. 


D-C, A-C CHOPPER 


Weighing 1.3 oz and less than one-eighth the volume of 
conventional d-c, a-c types, this miniature chopper per- 
forms all the functions of modulation, de-modulation, recti- 
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fication and inversion of intelligence signals normally ac- 
complished by electronic or electro-mechanical choppers, 
Despite reduction in size and weight, normal life expectancy 


is over 1000 hr. Mini-chopper is designed for mounting in 
a standard seven-prong miniature electron-tube socket and 
for retention with a standard miniature-tube retainer. Chop- 
per will modulate to frequencies from 60 to 600 cycles at a 
rated input of 6.3 volts. A simple provision is made for 
varying phase shift over an appreciable range during manu- 
facture. Extreme temperature tests have shown that opera- 
tion is unaffected by ambient temperature from —55 C to 
120 C. Hermetic sealing makes it practically impervious to 
the effects of humidity and pressure. Servomechanisms, Inc,. 
Old Country and Glen Cove Roads, Mineola, N. Y. 


SUBFRACTIONAL GEARMOTORS 


Sturdy quiet-running gearmotors for applications from 
1 to 200 rpm have shaded-pole motors rated 4% to Yoo 
hp, wound for either 115 or 220 volts, 50 or 60 cycle opera- 
tion. Motors have sleeve bearings with a large oil reservoir, 


and gears run in grease. Output shaft is 4% in. diam in line 


with motor. Two types of gearheads are used: totally en- 
closed and open. Dimensions of motor shown: 3% x 3% 
x 5 in. Weight, 5 lb. Open geared type has right-angle 
output extension. 

Line also includes open-frame shaded 2-pole motors with 
or without gears for 115-volt 50 or 60-cycle operation rated 
at “459 and %oo hp. Universal gearmotor rated at 45 


hp also available. 
Chicago 14. 


Small Motors, Inc., 2076 Elston Ave., 


ELECTRON TUBES 


Series of low-drain battery tubes for portable radio re- 
ceivers include 1U6 heptode converter with oscillator anode 
as a separate unit, 1AF5 diode pentode, 1AF4 sharp-cutoff 
r-f pentode, and 3E5 beam-power output tube. All tubes 
have 25-ma filaments and miniature 7-pin button bases. 
Tubes will operate from standard 671%4- or 90-volt portable 
B batteries, Power required for this complement of tubes 
in a typical receiver is 2.1 watts. 

Miniature double-ended high-voltage rectifier, 1X2, is 
for use in power supplies where voltages up to 15,000 volts 
d-c are required. Mounted in a T-6% bulb, ratings are: 
filament current 200 ma, peak inverse plate voltage 15,000 
volts max, peak plate current 10 ma max, load current 1 
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G-E X-RAY PHOTOMETER 
For analyzing solids, liquids, or gases 

This instrument, used to determine the concentra- 
tion of one element or compound in the presence of 
others, speeds up routine tests required in process 
control. 

For example, a technician can quickly determine the 
tetraethyl lead content of gasoline, or the chlorine 
and sulphur content of oils. Write for GEC-412. 


G-E MASS SPECTROMETER 
For chemical analysis by mass separation 


The improved G-E mass spectrometer automatically 
and accurately records mass concentrations over the 
mass range of 1 to 330. Readings are direct. 

It is well suited for: 







Installation of the G-E X-ray 
photometer is simple. 













routine process control study of reaction rates 
research using isotopes detection of impurities G@-E mass spectrometer 
Write for GEC-587. gives direct readings— 
no waiting for photo- 
G-E ULTRASONIC GENERATOR graphs. 





For industrial research in ultrasonics 


To help you carry on industrial research, G.E. 
offers a new ultrasonic generator for: 

Studying oxidation, hydrolysis, and reduction 

Transforming immiscible liquids into stable emul- 

sions 

Some plants, for example, are studying the use of 
ultrasonics to degrease products and to develop im- 
proved fuels. Write for GEC-544. 


G-E DEWPOINT RECORDER... for deter- 
mining the moisture content of gases 


The dewpoint recorder, which records the moisture 
content of gases, helps you to maintain close quality 
control of factory processes, thereby reducing spoilage. 

For example, you can use the recorder to control 
mechanical or chemical dryers, and furnace atmos- 
pheres. Write for GEC-4613. Apparatus Dept., General 
Electric Company, Schenectady, N. Y. 






G-E ultrasonic generator is 
simple to operate. 
















Dewpoint recorder continu- 
eusly records dewpoint 
temperature. 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. - -add attraction—safety—service ? 


— what lamp to use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 
NE ] Write for the 
« “HANDBOOK OF PILOT LIGHTS.” 
Write us on your design problems. 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 





c o® ANY APPLic, 


& 
Moy? 


eo 
A complete line of relays for 
general circuit control, electronic, 
aircraft and marine applications. 
Crisp action, dependable and 
durable. ADVANCE offers 
sensitive, midget, midget tele- 
phone, keying, instrument, 
time-delay, overload, trans- 
mission line, impulse, hermetically 
sealed and ceramic insulated 
relays. Wide variations of these 
types for special applications. 
ADVANCE engineering will 
supply special relays to meet 
the most exacting requirements. 
Your inquiry will receive prompt 
ond courteous attention. 
Follow the Engineers to ADVANCE. 


ADVANCE ELECTRIC & RELAY CO. 


2435 NORTH NAOMI STREET e BURBANK, CALIFORNIA 
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ma d-c max, supply-voltage frequency 300 kc max. 

High-perveance beam-power amplifier, 6AUSGT, is de- 
signed for use in TV-receiver deflection circuits. Under 
typical operating characteristics, ratings are: 6.3-volt 1.25. 
amp heater, 6000 micromhos transconductance, 5.9 mu, 8 
watts max plate dissipation, 4500-volt peak-positive plate 
voltage, and 450-volt max d-c plate voltage. Radio Tube 
Div., Sylvania Electric Products Inc., 500 Fifth Ave, 
New York 18. 


TEST CLIP WITH CLAMP-TYPE JAWS 


For testing products on assembly lines and for experi-) 
mental apparatus in laboratories, test clip makes easy and” 
rapid connections. It can be permanently mounted on panel 
of any test equipment or, for one-time applications can be 

— 


mounted temporarily. Leads are slipped in or out of the 
clamp-type jaws. Spring action is adjusted by tightening 
the hex nut that mounts the clip to the panel. Two hex nuts 
are included with each clip for mounting purposes and wire 
attachment. Grayhill, 4524 W. Madison St., Chicago 24. 


HOT PLATE SWITCH 


Cam-actuated 3-heat 
4-position rotary switch 
is for use on electric hot 
plates and grills. Action 
and indexing is smooth 
and positive. Switching 
unit is totally enclosed in 
a compact ceramic or 
phenolic case measuring 
: B~ he x 2K x 1Ke i 
ae, 2%e x 258 x 1%e in. 
eno” / Listed by UL and rated 
—— at 15-amp 250-volt a-c. 
Large area contacts make 
and break with a mini- 
mum of arcing. Although switch is normally supplied with 
screw terminals, plug-in terminals can be supplied. Soreng 
Mfg. Corp., 9555 Eden Ave., Schiller Park, IIl. 


HARDENABLE STAINLESS 


Precipitation-hardening stainless steel, called Armco 17-7 
PH, has the strength and hardness of high-carbon spring 
steels and a corrosion resistance closely approaching that 
of 18-8 stainless. Yield strength in compression is approxi- 
mately equal to or higher than the yield strength in tension. 
Available in soft temper strip, sheet, and plate; hard temper 
sheet and strip; and hard temper and extra hard temper 
wire. In solution-treated soft condition, alloy can be severely 
formed or drawn and welded by resistance, metallic-arc, 
and inert gas shielded-arc methods. After fabrication, full 
strength and hardness are developed by heating to 900-950 
F for 30 min, followed by air or furnace cooling; when 
fully hardened tensile strength is in the range of 185-205,000 
psi, yield strength 160-190,000 psi, and Rockwell hardness 
C40-45. Hard temper material has fabricating properties 
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YOU'LL LIKE THESE 


Re M 


ey 
MOTORS 


They Help You Solve Your Problems! 


High starting torque; high operating 
speed; adaptability to speed control—to 
these inherent characteristics of series 
motors Robbins & Myers has added 
many performance advantages. New, com- 
pletely redesigned R & M universal 
motors, from 1/100 to 1/30 horsepower, 
are ready now for powering your small 
equipment. 
BETTER, INSIDE AND OUT 

From their dynamically balanced arma- 
tures to their rigid, welded-steel shells, 


nothing has been slighted. Commuta- 
tion, brushes, bearings, insulation, and 
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ventilation all represent true progress— 
progress backed by thecompetence born 
of long, successful experience. 


STANDARD TYPES—AND “SPECIALS,” TOO 


In the four frame sizes, there’s the right 
motor for every need—sleeve or ball- 
bearing; fixed rotation or reversible; 
open or totally enclosed; standard or 
special ratings ... and a welcome variety 
of housing types and end-heads. 


YOURS FOR THE ASKING 


We'll be glad to send you literature on 
these new motors. And, if you would 
like to have R & M sit in on a discussion 
of powering improvements—that’s yours 
for the asking, too. Address Robbins & 
Myers, Inc., Motor Div., Dept. C-40, 
Springfield 99, Ohio. 


STANDARD PAD BASE 


STANDARD LOW BASE 
(Also “Medium” and “High” Types) 


HUB MOUNTING 


@ 


FACE MOUNTING 


FLANGE MOUNTING 





For Unexcelled Performance 


QUIETNESS 


PUTA T: 7 
| 









HOOVER 


the only BALL BEARING. 


with 


HONED RACEWAYS 


Twenty-five leading electric Motor manu- 
s<- facturers use Hoover Ball Bearings as 


standard equipment in their motors. These firms have 
found that Hoover Ball Bearings with honed 
raceways best meet the rigid standards of precision 
uniformity and quietness demanded in the modern 
electric motor. Hoover raceway honing on special 
Hoover invented machines assures ball bearing that 
give unexcelled performance at costs within easy 
reach of every manufacturer of quality equipment. 











Hoover Engineering Manual 
free to Executives. 


THE ARISTOCRAT 


equal to Type 301 full-hard stainless and in this condition 
can be punched, blanked, flanged and dished to a moderate 
degree. Tensile strengths over 255,000 psi and Rockwel} 
hardnesses over C51 are then developed by age hardening, 
Hard temper wire can be wrapped on its own diameter; 
properties similar to music wire are developed by hardening 
at 850 F for 4 hr and air cooling. Armco Steel Corp., 1749 
Curtis St., Middletown, Ohio. 








TEMPERATURE CONTROL 


By magnetic action, totally glass-enclosed needle-like 
metal contact shown in insert is raised or lowered in the 
mercury capillary as contact turns in a threaded bushing, 
As temperature varies, mercury rises and falls to make and 
break contact and operate a sensitive relay. Once set within 
10 F of control temperature, separate magnetic ring ad- 
justs differential from several degrees to as low as 0.01 F, 


Atmosphere around tungsten contact is hydrogen. Two 
models cover wide range of temperature. For heating cycle, 
No. 7535 covers range from 30 to 600 F; for cooling cycle, 
No. 7545 covers range from —38 to 50 F. Overall length 
is 14 in., 5 in. immersion. Largest glass diam is %e in. 
H-B Instrument Co., Dept. T-57, 2633 Trenton Ave, 
Philadelphia 25. 


AUTOMATIC REVERSING VANE PUMPS 


Designed for continuous operation, automatic reversing 
vane pumps maintain unidirectional delivery regardless of 
direction of shaft rotation. Pumps will operate against 
pressures up to a maximum of 100 psi and are suited for 
supplying comparatively clean oils and coolants. Pumping 
action is provided by a rotor containing four sliding vanes 





held by springs and hydraulic pressure against the internal 
surface of an eccentric. Vanes create alternatingly suction 
and pressure. Pumps are regularly furnished for right- 
hand discharge, but can be transposed by user. Supplied 
with or without housings. Capacities for different models 
at 0 psi pressure range from 0.6 to 11.5 gpm. Brown & 
Sharpe Mfg. Co., Providence, R. I. 


FINISH FOR ALUMINUM 


Corrosion-resistant chromate finish for aluminum can 
be applied to parts by a non-electrolytic dip at room 
temperature. No fumes are given off during the process. 
Coating varies in color from clear to light bronze depend- 
ing upon time immersed; time ranges from 10 sec to 2 
min. Salt-spray tests indicate resistance to corrosion for 
as long as 1000 hr on wrought stock and 250 hr for castings, 
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in OHIO stock MOTORIZED REDUCERS 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, 6 
L. A. Benson Co., Inc. 
*Brooklyn 6, N. Y. 
(Gears) Northside Leather 
Belting Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
Detroit 26, Mich. 
George P. Coulter 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Raniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co. 
*Indianapolis, Indiana 
A. R. Young 
*Kansas City, North, Mo. 
Sesco Engineering & Supply 
Corp. 
*Los Angeles, Calif. 
J. W. Minder Chain & 
Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn. 
Memphis Bearing & 
Supply Co. 
*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 


*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 
*New Orleans, La. 
(Gears) R. J. Tricon Co. 
(Reducers) Woodward Wight 
& Co. 
*New York, N. Y. 
(Reducers) Patron Transmis- 
sion Co., 
(Gears) Atlantic Gear Works 
*Paterson 4, N. J. 
(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia, Pa. 
Rothman Belting & 
Equipment Co. 
Robert L. Latimer Co. 
*Piqua, Ohio 
Bornell Supply Co., Inc. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Trans- 
mission Co. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 
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1358 EAST 179th STREET 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


e CLEVELAND 10, OHIO 





7 compact 
DISTRIBUTORS AND REPRESENTATIVES 





important 
advantages 


2 efficient 3 low cost 


Ohio Gear stock Motorized Reducers are widely 
recognized for their sturdy, high efficiency 
and their compact design. Add. to this their 
low cost as ‘‘stock” units and you have a 
combination that spells dollar saving in any 
production or maintenance requirement. The 
“off the shelf service” of these ready-to-de- 
liver units -also means substantial savings in 
quick deliveries. 





Ohio Gear stock Motorized Reducers are avail- 
able in 1/4 and 1/3 H.P. single phase, capaci- 
tor type AC 60 cycle, 115 and 230 volt; also 
3 phase 220/440 volt. Stock ratios range from 
5:1 to 72:1; torque from 43 in. lbs. to 472 in.|bs. 


Get in touch with your nearest distributor for 
full details and prices. 
















































Have you heard about 


OAKITE’S great new 


pre-paint cleaner? 


Oakite Compound No. 33 in one operation removes oil 
and rust and conditions metal surfaces for painting. 


Oakite Compound No. 33 is a great soak cleaner for 
metal parts of moderate size; and great for hand-swab- 
bing on large parts. It removes heat scale, other oxides, 
smuts, welding residues and marking inks from steel 
and aluminum. It develops splendid paint adhesion. 


It saves money; frequently eliminating separate pickling 


Operations on moderately rusty steel. 

For more information on Oakite Compound 
FR FE No. 33 write to Oakite Products, Inc., 18H 
Thames St., New York 6, N. Y. 
Machine cleaning 
Electrocleaning 
Steam-gun cleaning 


Tank cleaning 
Burnishing 
Barrel cleaning 


Pickling 
Paint stripping 
Rust prevention 


Technical Service Representatives in Principal Cities of U. S. & Canada 


SPECIALIZED ANDUSTRIAL CLEANING 
MATERIALS » METHODS + SERVICE 




















BOLTS - NUTS 
RIVETS and SCREWS... 


... have greater holding power! 


e@ Accuracy of product finish... uni- 
formity of product quality have 
maintained Clark Leadership for 97 
years. 





For Greater Security... Fasten Fast 
with CLARK Fasteners. 


GAG hy UA 


MILLDALE, CONN. 


MT Oe tb ae 
















































depending upon alloy and treating time. In addition, Iridite 
Alcote treated parts may be buffed mechanically and 
roughly handled or formed without materially affecting the 
coating. Tests indicate that coating materially aids shielded- 
arc’ welding, but there may be limitations for its use on 
parts to be spot welded. Allied Research Products, Inc., 
4004 E. Monument St., Baltimore, Md. 


TWIN-TREADLE FOOT SWITCH 


Small twin-treadle foot switch is a double-throw switch 
for forward and reverse motor operation on equipment 
such as office dictating machines. Unit consists of two 
small switches mounted on a cast aluminum base. To pre- 



























vent accidental operation of both switches at one time, a 


bridge is placed between them. Assembly is finished in 
black crackle, has a cork-composition non-skid base, and 
weighs only 1814 oz. Switches are rated at 10-amp 115- 
volts a-c. Simonds Machine Co., Inc., Southbridge, Mass. 


SLIMLINE LAMPHOLDER 


For T/6, T/8 and T/12 lamps, slimline-fluorescent lamp- 
holder unit, Multi-Scopic, combines the standard single- 
screw mounting, bi-pin type of holder and a built-in tele- 
scopic feature. Holder is made of white urea. Mounting 





portion is the same as the standard type; it has a front 
recess for a square nut and staked screw terminals for easy 
wiring. Telescopic feature operates on a strong coil spring 
which holds lamp securely, assures contact and allows for 
4 in. variation in lamp lengths. Kulka Electric Mfg. Co., 
Inc., 30 South St., Mt. Vernon, N. Y. 


PENDANT SWITCH 


Normally-open (No. 1AH2) and normally-closed (No. 
1AH3) pendant switches have a compact plastics housing 
with an easily grasped hand-fitting contour. Switches are 
UL listed for 10 amp, 125 or 250 volts a-c; 34 hp motor 
at 115 volts, 1%4 hp 230 volts a-c. High inrush capacity 
for controlling tungsten-filament lamp loads of 1000 watts 
on a-c circuits. Plastics case is molded in two halves, held 
firmly together with two recessed screws that pass through 
the mounting holes of the enclosed basic switch. Ample 
space is provided for attaching the strain relief and for 
connecting No. 16 two-conductor type SJ cord. Charac- 
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The television tube bracket 

is molded for Emerson 

by Plastimold, Inc., 
Attleboro, Mass. 


PLASKON ALKYD CUTS COSTS 50% 


For Emerson Radio and Phonograph Corporation 


Month-after-month . . . week-after-week . . . Plaskon 
Alkyd gains in acceptance and use. And it’s no 
wonder! Just look at what Mr. Dorman D. Israel, 
Executive Vice President of Emerson Radio and 
Phonograph Corporation, has to say about this re- 
markable thermosetting plastic :— 


“*Plaskon Alkyd was selected for our television sets 
because of its superior mechanical and electrical 
properties, and particularly because of its outstand- 
ing electric arc resistance. The cost of our molded 
brackets in Plaskon Alkyd is less than half the same 
or similar brackets molded of other similar ‘orm- 
ance material. The Molded Plaskon Alkyd brackets 
are used to support and insulate the 16” metal 
cone television picture tube which carries 14,000 
volts at the point where the metal cone is suppo 

a put — effect, this Taine resulted in 
a substantial saving over the previous eerie: 
The use of Plaskon Alkyd by Emerson in this man MADE OF 


ner is the first such application in the industry.” esses "ae 
Plaskon Alkyd has other a that are help- This is “The Standard 
ing to pet its acceptance with manufacturers. Tuner” ao weed in Emesson ~ tg, 


television sets. It is made 


We would arecorn ts an opportunity to discuss by Standard Coil Products 


the you. you fey send descrip- Company, Chicago, Illinois, and Huntington Park, Calif. 

rn os pe oe The parts are molded by Wilcox Plastics, Los Angeles; 
tive terature. on may the way for Mayfair Molded Products Company, Chicago; and 
you to make some substantial tial savings or pent Trans-Matic Plastics Co., Chicago, from Plaskon Alkyd. 
improvements. 


PLASKON omar gram re rons GLASS COMPANY 
: 2137 Sylvan Avenue, Toledo 6, Ohio 
i in Canada: Canadian Industries, ~ eee P.Q. 
® * ' Offices : 


Boston, Chicago, Leb Angele’ Mee ver, Rochester, San Francisco 
Monvfacturers of Molding Compounds, Resin Glues, Coating Resins 
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More and more manufacturers interested in maintain- 
ing a reputation for precise efficiency are looking to 
Haydon® at Torrington for dependable timing. Our 
entire engineering staff and production facilities are 
devoted exclusively to the design and manufacture of 
timing motors and devices including time delay relays, 
elapsed time indicators, repeat cycle and interval timers. 
At your command are the complete resources of Timing 
Headquarters, where timing is the only interest. The 
products illustrated below are examples of many shown 


in our new catalogs. 


THE 4400 
SLOW SPEED SERIES 


A very slow speed unit — for low 
cost installations where space is at 
a premium, Offers speeds from 6 
hours to 7 days per revolution. 


INTERVAL TIMER WITH 
BUZZER 


This timer features an optional 
buzzer; demands attention by sound- 
ing continuously after completion of 
cycle until manually turned off. Un- 
usually compact, for use where 
space is limited; offered in a wide 
range of intervals. 


SUPERIORITY FEATURES 
OF HAYDON MOTORS 


Slow 450 rpm rotor speed. Very 
small size. Totally enclosed. Sepa- 
rate rotor and gear lubrication 
systems. Operation in any position. 
Simple, secure, inexpensive assembly. 


@ TRADE MARK REG. U.S- PAT. OFF. 


NEW CATALOGS 
TO MEET EVERY NEED 


For complete design and engineering speci- 
fications, write for catalog: Timing Motors 
No. 322 — Timers No. 323 — Clock Move- 
ments No. 324. Yours without obligation. yf. 


telltale TORRINGTON, 
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INTERVAL TIMER 
WITH BUZZER 





HAYDON Manufacturing Co., Inc. 


2528 ELM STREET 


CONNECTICUT 
sussipiany of GENERAL TIME corroration 




















teristics: operating force, 14 to 22 oz; release force, 10 oz 
min; pretravel, 0.060 in. max; overtravel, 0.093 in. min; 
net weight, 2 oz. Overall length of the housing is 4%¢ x 
% x 1%e in. Micro Switch Div., First Industrial Corp, 
Freeport, Ill. 


FHP MANUAL MOTOR STARTER 


Small manual motor starter, 
Protectit, rated at 1 hp 115. 
230 volt single-phase a-c, or 
34 hp 115-230 volt d-c is en- 
closed in a NEMA type I en- 
closure. Double-break switch- 
ing member is positive make 
and quick break insuring 
high are-interrupting capacity, 
Silver contacts are welded 
to phosphor-bronze  contaet 
springs. Phenolic handle is 
linked through a simple tog- 

gle mechanism to tripping 
element. Each contact operates in separate arcing cham- 
ber. Interchangeable heaters are mounted from the front 
with a single screw, eliminating the need for removing 
mechanism from box. Heaters are rated in current to trip, 
Starters are available in both single and double pole. Fed- 
eral Electric Products Co., 50 Paris St., Newark 5, N. J. 











MOMENTARY CONTACT SWITCH 


With a snap-in mounting and plug-in terminals, momen- 
tary contact switch (No. 7712) can be mounted rapidly 
into a punched hole. Expansion-spring fingers have an 
ample range for panel thicknesses from 0.030 to 0.050 in. 
No screws, nuts or lock washers are needed for a tight 
non-rotating fit. Electrical connection is made without 





tools by plugging standard solderless wire terminals into 
spring contacts recessed in the molded-phenolic switch 
body. Switch has a body diameter of % in. and a flange 
diameter of 1 in. All exposed parts are cadmium plated. 
Switch is 1%¢ in. long overall; metal pushbutton is % in. 
in diam and extends 77%, in. from the switch flange. 
Normally closed SPST contacts are rated at 1 amp, 125 
volts a-c; contacts open with % in. travel. Ark-Les Switch 
Corp., 51 Water St., Watertown 72, Mass. 


CORROSION-RESISTANT FINISH 


For effective protection of surfaces exposed to atmos- 
pheric and corrosive conditions, a rust-inhibitive protective 
coating called ““Kem-Ban” has a special copolymer resin as 
a binder and incorporates rubber derivatives as plasticizers. 
Formulation is said to provide effective rust-inhibiting ac- 
tion and good resistance to acids, alkalies, chemical fumes, 
moisture, salts and alcohols. Applied by spray, dip or brush 
methods, paint drys in 4 hr. Coating is a fire-retardant film 
of uniform thickness, has high hardness and sufficient elas- 
ticity to allow for expansion due to temperature changes. 
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SURETER CRRUIRRN BE BITE 


THAT CHALLENGED LIGHTNING 


Someone in a utility \ooked into Alcoa Aluminum 
recently and found a 50¢ way to keep lightning surges 
from making watt-hour meters run fast. A simple, 
cylindrical aluminum shield, made by Alcoa, now 
neutralizes the surge field in the meter so that the 
damping magnets don’t get demagnetized. 

Result: 94.4% of the meter error caused by light- 
ning is eliminated. And for good measure, the shield 
lowers temperature inside the meter as much as 40° 
in the summer. 

If shielding is important in your product... 
if reflectivity could help performance... if weight 
saving and easy fabrication might give you a 


better product cheaper ...by all means look into 
Alcoa Aluminum. 

It is one of the electrical industry’s most versatile 
and workable materials. In its range of alloys, you’ll 
find good conductivity, high strength and a variety 
of attractive finishes. 

To help you profit by your look into aluminum, 
Alcoa will stack against your problem its 62 years of 
aluminum knowledge and the unmatched facilities of 
its modern plants. 

Take us up on this offer by calling your nearby 
Alcoa sales office or write ALUMINUM COMPANY OF 
AMERICA, 2165D Gulf Building, Pittsburgh 19, Penna. 


A LCOA ee 


INGOT * SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR + TUBING - PIPE + SAND, DIE & PERMANENT WOLD CASTINGS > FORGINGS - IMPACT EXTRUSIONS 


ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS - 
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FASTENERS + 


FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 















































Can be thinned 20 to 50 per cent with turpentine. Available 
in clear, brown, black, dark green, white, yellow and red, 
Ace Laboratories, 1614-18 Coutant Ave., Lakewood 7, Ohio, 


SELF-LOCKING AUDIO CONNECTORS 


Designed to meet standards set up by RMA, series of 
audio connectors (type UA) includes two plugs and four 
receptacles rated at 15 amp with a 1500-volt minimum flash- 
over. Plug shells are steel, receptacles zinc; both finished 


| 
| 
FOR FASTER in satin chrome. Flattened plug top provides polarization; 


ASSEMBLY 


Wirebound Boxes and Crates come 

to you as flat mat units, 2/4 assembled 
Most sizes are ready to pack in less 
than a minute. Wrap-around crate 
illustrated is typical of Wirebound time 
and labor saving designs. See below* 







designed-in safety latchlock device; socket contacts are full- 
floating. Contacts are gold plated; insulators are all-purpose 















7 Time-tested. resilient Wire- | phenolic; inserts may be removed without tools by pressure 

#3 » bounds combine the strength | Ona spring-release button. Rubber bushings and cable-relief 

FOR ESSENTIAL =~ of steel with thinner wood. | collar protect the connectors from moisture and shock; cable 
PROTECTION Thickness of boards, arrange’ =| entry is %4 in. Cannon Electric Development Co., Div. 


ment of reinforcing battens, | Cannon M 
style of cleats, and number and , . 
gauge of wires vary with 


the type and weight of | NEOPRENE-INSULATED WIRE 


product carried. See below* 


fg. Corp., 3209 Humboldt St., Los Angeles 31. 


| Line of portable electrical cords and cables, Bronco 60,} 
has a 60 per cent (by weight) neoprene insulation jacket. 
Identification such as size, type, rated voltage, current®® 
capacity and number of conductors is vulcanized into the 

jacket. Cords available in 1 to 8 conductor in a wide range§ 
of sizes. Types OS, W, and G heavy-duty and welding® 
cables are included. Western Insulated Wire Co., 1001 E.¥ 
62nd St., Los Angeles 1. 


RUBBER-PHENOLIC MOLDING POWDERS 


Three rubber-phenolic molding compounds with asbestos, 
cotton flock and fabric fillers have unusual shock, vibration, 
A typical user reports and fatigue resistance, plus the characteristics of the filler] 


Wirebounds reduce tare weight 
33%, provide over-all shipping 
room savings of 25%, slash Cotton ; 
storage requirements 80%, cut i Asbestos flock Fabric 


assembly and packing time 50%. 0.40 1.00 2.30 


Wirebounds will deliver your 3 7 
goods safely and at lower cost.” Flexural strength, psi 7000. 8000. 7000. 
Tensile strength, psi 4000. 4500. 3500. 
j, Water absorption, per cent 48 hr. 0.40 2.5 2.1 


& | Hardness, Barcol 50. a3; 25. 
Fie Br oo i | 
Celbsscr ales 


Dielectric strength, 60 cycles 
25 C inst, vpm 350. 325. 
BOXES & CRATES 
FOR LOWER TOTAL SHIPPING COSTS 





























25 C s/s, vpm 300. 224. 200. 
100 C inst, vpm 85. 75. 80. 
100 C s/s, vpm 60. 50. 60. 
Power factor, dry, 
60 cycles 0.15 0.50 0.45 
1000 cycles 0.125 0.098 0.09 



























60 Wirebound Plants 
throughout the United States 





“Send for free book ... contains complete details of Wirebound advan- 
tages, technical features and describes how Wirebounds are designed spe- 
cifically to meet your requirements. Mail coupon today! 
Wirebound Box Manufacturers Assn., Room1840, Borland Bidg., Chicago 3, Il. 





material. Internal resiliency of compounds is derived from 
the rubber component. These powders extend the range of 
wIWE impact resistance for thermosetting molding compounds and 
eR rt permit use in applications formerly considered impossible 
oF TONE svavE for plastics materials. Drop-ball tests on these Hycar- 
phenolic compounds indicate a shock resistance five to ten 


( Send Booklet of Product Information (CD Send a Sales Engineer 
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Why, Ladi 


More than one type of Kodapak Sheet 
is available. For a particular appli- 
cation, one of the Kodapak technical 
representatives will be glad to help 
select the Kodapak Sheet with prop- 
erties best adapted to the specific use. 
Write to the Rochester office, giving 


essential details. 


A voltage breakdown test of Kodapak Sheet. 


In condenser construction . . . Kodapak 
Sheet offers desirable properties. Its di- 
electric constant permits units of small 
dimensions. Impregnants are not neces- 
sary. And a relatively low degree of mois- 
ture-absorption makes possible the expo- 
sure of the finished product to high hu- 
midities for extended periods. 


Kodapalk 
Sheet 


... for efficient insulation 


“Kodapak" is a trade-mark 








RESISTS MOISTURE, MECHANICAL RUPTURE... HAS | HIGH DIELECTRIC STRENGTH... 


‘ 


Specify | Rodapak Siheet 


For primary wire insulation . . . Kodapak Sheet offers dielectric 
strength—over a wide range of temperatures. It combines strength 
and toughness with the ability to stretch more than 60% before 
rupturing; thus it may be flexed, or bent around small radii with- 
out harming insulation. And high moisture-resistance minimizes 
the production of corrosive acids which tend to affect copper 
under certain conditions. 


In slot-cell construction. Here, also, Kodapak Sheet is particu- 
larly valuable. Various combinations are possible which offer 
savings both in space and cost. For example, laminated to both 
sides of (or between) sheets of special insulation paper, it re- 
quires less thickness than paper alone; assures more compact, 
easily handled inserts. 


Write for free copy 
of the folder, 
‘‘Kodapak Sheet for Electrical Uses.”’ 


Cellulose Products Division, Eastman Kodak Company, Rochester 4, 
N. Y. Sales offices in New York, Chicago. District sales representatives 
in Cleveland, Philadelphia, Providence. Pacific Coast distributor: 
Wilson & Geo. Meyer & Co., San Francisco, Los Angeles, Portland, 
Seattle. Canadian distributor: Paper Sales, Limited, Toronto, Montreal. 









TRADE-MARK 





| times as great as equivalent conventional phenolic molding 

b ild UALITY powders. Tests also indicate that parts molded from these 
Ul Q | compounds will withstand severe mechanical abuse after 
. | cracking before complete failure occurs. Wood-flour filled 
into your type makes possible the molding of low-cost, impact-resist- 
. ant parts through the use of automatic performing equip- 
quality | ment, rapid molding cycles, and inexpensive cleaning meth- 


: ods. General Electric Co., Chemical Dept., 1 Plastics Ave, 
products _ | Pittsfield, Mas8. 
at lower : a | HYDRAULIC SPEED CONTROL 

. Developed for use on manufacturer’s variable-speed 


HYTOOL Y9M 


assembled cost ey drive, hydraulic speed control provides a sensitive and ac- 
5 curate means of obtaining automatic speed changing. With 
ith BURNDY 7 


HYDENT CONNECTORS 


BENCH HYPRESS Y10NCP 


@ one-piece, pure copper, 
tin-plated 

@ longitudinal indent best 
electrically and mechanically 

e@ installed with any one of a 
wide number of tools to meet 


your production requirements. POLYPRESS Y8NA 
Write Burndy for samples and Hydent Catalog 


SURNDY 4 this control it is possible to automatically control tension, 


NEW YORK 54, N. Y. velocity, pressure, temperature, liquid level of materials in 
process and to synchronize operating speeds of parts of 
the same machine. Actuating force is secured by connecting 
control valve lever to any speed indicating mechanism on 
the driven machine. This may be floating roll, follower 
roll, temperature or pressure indicator, float, or moving 
parts. Pressure of a few ounces will produce changes in 

Hl a fa M re) d ern 2] y ant r output speeds. Motodrive is a complete variable-speed drive 
which combines motor, speed changing mechanism and 
gear reducer in one unit. Control consists of a self-con- 


tained hydraulic power plant, and a simple rotary valve, 
piston and cylinder in a streamlined case, mounted on the 
drive in place of the customary handwheel. Connected from 


any conveniently located speed actuating source to the 
ats e341 aluminu m rotary valve, control lever directs the flow of oil into the 
cylinder, which in turn regulates the position of the piston. 
Movement of the piston changes the effective diameter of 


the driving pulley and the output speed. Reeves Pulley Co., 
| Columbus, Indiana. 


SAFETY SWITCHES 
you can TOD eee High capacity interrupting safety switches (Style HCI) 


with arc quenching action, and are available in 30, 60 and 
100-amp sizes 2, 3 and 4-pole fusible or no-fuse types. 
Double-break contacts are projected and withdrawn rapid- 

Your phone book lists the nearest Alcoa 

sales office under “aluminum”. For 

prompt quotation, technical book and 

help based on 62 years of aluminum 

knowledge ...call there or write 

ALUMINUM COMPANY OF AMERICA, 

1896D Gulf Building, Pittsburgh 19, Penna. 


A LCOA MA ly; grid pins break up arc and dissipate heat. Switch has 


no dead center because roller cam and multiplying linkage 


) | a 4 fy 5 i | N GS are combined with a spring to throw contacts either full 


on or off. Poles are completely self-contained units and 
may be removed without disconnecting wiring. All current- 
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the core is stronger, and has higher resistance 
to vibrations and shock. 


the resistance wire—made to H.H. specifica- 
tions especially adapted to these resistors—is 


more uniformly wound so that failures under 
stress are eliminated. 


the special alloy terminals are more securely 
fastened to the ceramic body by spot-welding 
—highly resistant to corrosion. 


all wire connections are protected by a posi- 
tive, non-corrosive bonding. 


and... 


new—blue-gray enamel coating—crazeless, thermo-shock-proof gives greater protection 
throughout the most rugged service—longer life under extremes of humidity, salt water 
and severest atmospheric conditions. And by withstanding higher heat these resistors 


fs a greater safety factor. 


The fixed, the ferrule and the flat types are especially designed for and manufac- 
tured in accordance with JAN-R-26A specifications. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 


Subsidiary of Please send additional information about your new resistors. 


THE NATIONAL LOCK WASHER COMPANY ap 


ESTABLISHED 1886 
NEWARK 5, N. J. U.S.A. 


the mark of quality 


eacawee cee coceceseeceseesoussanessecal 


for more than a quarter of a century 
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carrying parts are silver plated. Semi-dust-tight ap 
NEMA type 1A enclosures are available. The Trumby| 
Electric Mfg. Co., Plainville, Conn. 


SOLDER ALLOYS FOR PRINTED CIRCUITS 


Two special solder alloys for attaching wire leads ani 
tubes to printed circuits, ceramic capacitors and othe 
plated conducting mediums have different melting ranges 
No. 233 for normal-temperature applications below 350 F 
and No. 276 for higher temperatures. Both can be used ; 
the conventional manner on ceramics, plastics, phenolic and 
other base materials coated with silver either by painting 
spraying, dusting and firing or by plating. Solders ard 
produced in bar, solid-wire and rosin-core shapes. Divisioy 
Lead Co., Dept H-56, 836 W. Kinzie St., Chicago 22, 


ELECTRICAL SLEEVING AND TUBING 


Varnished glass-fiber-braid tubing (Varflo) is flexible 
and withstands severe handling, bending and twisting with. 
out losing dielectric strength. Resistant to oils, moisture 
and common solvents. Material will not support combus. 
tion and passes ASTM heat endurance test of 15 min at 
425 F, but will not withstand high temperatures for long 
periods. Supplied in black or yellow, in coils, 3-ft lengths 
and shorter pieces. Varflex Corp., Rome, N. Y. 


MINIATURE RADIAL BALL BEARINGS 


Line of miniature radial ball bearings, designated as the 
RO series, are made in sizes from 0.0295 in. bore and 0.118] 
in. OD up. Bearings are furnished with ball retainers, 
Since no filling slots are used, bearings are suitable for both 
radial and thrust loads. Landis & Gyr, Inc., 104 Fifth Ave, 
New York. 


CORROSION PROTECTION COATING 


An oriented polyethylene film (Polyken) with a syn 
thetic adhesive applied to one side can be applied cold in 
a single operation and requires no heat, flame, solvents or 
greases. In soil box test, a 3-ft length of standard 2 in 
steel pipe was coated with a 2-in. tape spiralled around with 
a 34-in. overlap. Pipe was buried 3 ft deep in Bentonite 





Insulation resistance, megohms | 108 
Dielectric strength, volts/mil | 1400 
Moisture absorption, 30 C, percent | 0.1 
Moisture vapor transmission, 38 C, | : 
gms/100 in./24 hr | 0.2°" 
Solvent effects, 70 C | No known solvents 
‘lemperature range, C —40 C to 100 C 
Strength and elongation, ASTM, lb | 38-40 
Wrapping tensions, lb/in. width | & 


clay repeatedly soaked in water and temperature main- 
tained at 63 C. During an eight month period there was 
no distortion of the wrap. Coating resistance averaged 3 
megohms per sq ft when tested with 1 to 6 volts d-c. Two 
colors, aluminum and black, are furnished in various 
widths 0.009 in. thick (0.007 in. polyethylene and 0.002 in. 
adhesive). Plastic Engineering & Sales Co., P. O. Box 
1037, Ft. Worth, Tex. 


TV RECEIVING TUBES 


Three beam-power amplifiers, 6AS5, 6BQ6-GT and 
25BQ6-GT are designed mainly for TV receivers. The 
6AS5 is a miniature similar to the 35C5 intended for use 
as the audio power-output tube. When working class Al 
with a plate voltage of 150 volts and input signal of 85 
volts peak, output power is 2.2 watts with 10 per cent max 
distortion. The 6BQ6-GT and 25BQ6-GT are designed to 
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#.ROD ALLOY zs... 


a 









O assure you free-cutting rod alloys of unmatched 

quality they a// are extruded and then cold drawn to 
finished dimensions. This hot and cold working is your 
insurance that the rod you buy from Chase is of uniform 
composition and structure...rod that is held to extremely 
close dimensional tolerances. 









And from Chase you can buy any type of rod alloy that 
you especially need for a particular job. We regularly 
make 19 rod alloys...several of which should be the 
answer to your requirements. If not, you can draw upon 
our extensive Research Department facilities...all as part 
of Chase Service. Don’t you think it worth while to call 
your nearest Chase Warehouse or Service Office today? 
You'll get only the best for your needs! 
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Zhe Naltond Headguarlers for 
BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 
ALBANYt ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt ST.LOUIS SANFRANCISCO SEATTLE WATERBURY t , 

























APRIL 1950 





No. Bulb Shape 
147-1600". S6 

-1604...........G6 

-1605*..........G6 


147-1217*......... . T4Y NE 45 
“1218*......... 1344, NE 51 
“1219*..........T4Y4, G6, NE 48 
-1220*.. ... 14, G6, NE 48 


*Underwriter Listed and Approved 


Two outstanding examples of JOHNSON indicator lights are shown. 
The bulbs are set well inside the dome shaped lenses and the light diffusing 
interior surface of the lenses assures maximum illumination from any angle. 


Both have 1” diameter barrels, polished chrome bezels, screw terminals 
and choice of red, green, amber, blue, opal or clear lenses. 


1217, 18, 19, 20 have Lucite lenses for neon and low wattage filament 
bulbs; 1600, 04, 05 lenses are glass for 6 watt and larger bulbs. 


For catalogs of the complete JOHNSON 
pilot light line write: 


E. F. JOHNSON CO. 
206 Second Avenue SW 
Waseca, Minnesota 


withstand high-surge plate voltages for short periods, 
Maximum ratings of the tubes are: plate dissipation of 
10.9 watts, plate current of 100 ma and peak positive-surge 
plate voltage of 5000 volts. 

Two scanning tubes, 6AV5-GT and 25AV5-GT for mag. 
netically deflected TV receivers can operate from a power 
supply of 125 volts. Intended for operation as horizontal- 
deflection amplifiers in TV receivers employing either di- 
rect or transformer drive. Maximum ratings: 250 volt d-c 
plate voltage; 500 volts d-c plate supply voltage; 100 ma 
d-c plate current; 2.5 watt grid-2 dissipation; 10.9 watts 
plate dissipation. General Electric Co., Schenectady 5, N. Y, 


MINIATURE MERCURY A-BATTERY 


With a capacity of 1000 milliampere-hours, mercury bat- 
tery (RN-1) is 0.625 in. in diam, 0.644 in. high, and weighs 
0.39 oz. For use as an A-battery, it has long shelf life, uni- 
form discharge voltage, high ratio of energy-to-volume and 
weight, resistance to impact and acceleration, constant no- 
load voltage. Battery is said to operate under extreme pres- 
sure and temperature ranges, is leak-proof and dimension- 
ally stable, resistant to humidity and corrosion, and no 
need for rotation. P. R. Mallory & Co., Inc., Battery Div, 
North Tarrytown, N. Y. 


HERMETICALLY SEALED PHOTOCELL 


Self-generating hermetically sealed selenium photoelectric 
cell has an average current sensitivity of 600 microamperes 
at an illumination of 100 foot candles with a 100 ohm ex- 
ternal circuit resistance. Assembly has an extruded brass 
case using a glass-to-metal sealing alloy. Active cell area is 
approximately 2.25 sq in.; positive terminal is brought to a 
center lug, negative terminal is spaced 3% in. from the posi- 
tive. Two insulated mounting screws are placed ™% in. on 
either side of the positive contacts. Cell case is 2 in. square 
and 7/16 in. thick. International Rectifier Corp., 6809 §. 
Victoria Ave., Los Angeles 43. 


ANTI-SEIZING MOLYBDENUM LUBRICANT 


Applicable for high-speed high-temperature and _ high- 
pressure bearings, molybdenum lubricant (Liqui-Moly) is 
furnished in forms suitable for use in conventional lubricat- 
ing systems. Lubricant can be used alone or added directly 
to crankcase or other oils which carry it to the friction- 
surfaces where it plates out on the metal and provides a 
permanent low-friction anti-seizing coating. Material dis- 
plays good chemical stability and lubricating properties are 
unaffected by extremes of temperatures from sub-zero or 
red-heat. Lockrey Co., College Point 1, N. Y. 


TITANIUM TUBING 


Limited quantities of Weldrawn titanium tubing are 
available in three standard tempers: annealed, half-hard 
and hard drawn. Representative mechanical properties of 
annealed tubing are: ultimate strength, 80,000 psi max, 
yield strength 40,000 psi min, elongation 25 per cent in 2 
in. min, Rockwell hardness B 95 max. Sizes that have 
been produced range from 34-in. OD, 0.049-in. wall down 
to %-in. OD, 0.010-in. wall. The Superior Tube Co., Nor- 
ristown, Pa. 


PRECISION POTENTIOMETERS 


Redesigned phenolic-base precision potentiometers, Types 
RV3-8 and RV3-12, can be supplied with special features 
such as special linearity and angles of electrical rotation, 
tapered windings, taps, special shafts and ganged assem- 
blies. Construction details: bronze bushings for rotor shaft, 
tapped mounting inserts, rotor-take-off slip ring of silver- 
overlayed brass mounted concentric to shaft. In addition, 
potentiometer is made dust-proof by a phenolic cover fast- 
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Many other firms looking for better ways to control 
temperature or pressure, to seal shafts or valves 
against leakage, or to transmit motion, have turned to 
bellows assemblies. Investigation before your designs 
are too far advanced may pay you, too. Let our engi- 
neering department make a confidential analysis of 
your sketches and specifications and make a recom- 
mendation. No obligation, of course. 

CLIFFORD MANUFACTURING COMPANY, 
126 GROVE ST., WALTHAM 54, MASS. Division 
of Standard-Thomson Corporation. Offices in New 
York, Detroit, Chicago, Los Angeles. 
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Some of America’s finest refrigerators 
keep temperatures under close control 


with Hydron Bellows Assemblies 


CLIFFORD Se 


HYDRAULICALLY*+ FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 

































ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 





GRIPMASTER ALL-METAL TYPE 





A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 

















All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 
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For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


oe, 


WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 
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ened with screws. Molded parts are low-loss mica-filled 


phenolic. Technology Instrument Corp., 1085 Main St. 
Waltham 54, Mass. 


SHADED-POLE FHP MOTORS 


Line of shaded 2- and 4-pole motors are available with 
ratings from 1/300 to 1/25 hp in skeleton, ventilated and 
enclosed types. Covers for motors are drawn steel finished 
in a baked black enamel. Bearings are oil-less and selfz 
aligning. Lubrication is supplied through oil tubes to a 
wool-felt washer; external auxiliary oil reservoirs can be 
supplied to meet abnormal requirements. Coils are wound 
with vinyl-acetal coated wire; will withstand over 10004 
volts for a 1 min high-pot. Motors are wound to specified” 
voltage. Price Electric Corp., Frederick, Md. 


SNAP-ACTION PRECISION SWITCH 


Rated for either 15-amp 
a-c or 34-hp 125, 


250-volts a-c, 20-amp 125-volt 
250 or 460-volt a-c. Snap-action precision 
switch (Type SXX) can be adapted for various actuating 
devices. Force requirements and movement specifications 
are: operating force 9 to 13 oz, release force 4 oz min, 
movement differential 0.005 in. max, pre-travel 0.025 in. 
max, and overtravel 0.005 in. min. Unimax Switch Div. 
W. L. Maxson Corp., 460 W. 34th St., New York 1. 


STAINLESS STEEL THERMOSTATS 

For increased thermal stability, 

made by manufacturer having an adjustable temperature 

range of 100 to 600 F now have stainless steel shell con- 

struction instead of brass. Fenwal, Inc., 13 Pleasant St., 
Ashland, Mass. 


all temperature controls 





Laboratory and Engineering 


Equipment 
GENERAL-PURPOSE PULSE GENERATOR 


For testing “fast” circuits, as well as making everyday 
checks of other generators, r-f circuits and peak-measuring 
equipment, general-purpose pulse generator ( Model 212A) 
combines broad laboratory usefulness with fast rise time, 
| high power, and continuously variable pulse width. Pulse 








rise and decay time is 0.02 microsec, pulse power 50 watts, 
and pulse length is continuously variable from 0.07 to 10 
microsec. Low internal impedance of 50 ohms or less in- 
sures a pulse shape virtually independent of load. Low im- 
pedance also makes it possible to deliver accurate pulses at 
some distance from the instrument if transmission lines are 
properly terminated. Repetition rate is continuously vari- 
able from 50 to 5,000 pulses per second, and pulse rate can 
be controlled internally, or from an external synchronizing 
source. Continuously variable synchronization pulses are 
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new 4-POINT 
BEARING BRACKET 


ASSURES MORE ACCURATE AND 
PERMANENT ROTOR ALIGNMENT! 
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Dependable —Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 
manently accurate rotor-stator alignment inde- 
pendent of the casing. The result is more power, and 


longer, smoother operation. 
NOW IN USE ON 


Air Circulators 

Wire Recorders 

Air Conditioners 

Business Machines 

Fans and Blowers 

Vending Machines 

Ventilating Fans 

Oil Circulating Heaters 

Exhaust Fans 

Floor Heaters 

Unit Coolers 

Refrigerator 
Condenser Fans 

Coolant Pumps 

Floor Air Circulators 

Unit Heaters 

and many others 


Concentration of our facilities 
and skills upon one basic motor 
means that you benefit from im- 
portant economies and extra 
quality features. You are invited 
to compare this motor with any- 
thing available, as to perfor- 
mance, price, adaptability, and 
delivery service. Write, wire or 
phone for sample, stating re- 
quirements—memorandum 
invoice. The Loyd Scruggs Co., 
1022-32 North Sixth Street, 
St. Louis 1, Mo. 





Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many. variations 
available in electrical 
characteristics, special 
shafts, mountings and 
leads. 

120 volts, 60 cycles, A. C. 
Approximately 1700 R.P.M. 





a COMPANY 


CTURER OF PRECISION INSTRUMENTS 






available either in advance or following the main pulse. An 
amplifier-attenuator system is provided with low source 
impedance making possible either positive or negative pulses 
with continuously variable amplitude. Hewlett-Packard Co., 
395 Page Mill Rd., Palo Alto, Calif. 


VARIABLE TRANSFORMERS 


Redesigned continuously 
variable autotransformer 
(Powerstat Types 116 and 
216) now conform to 
standard mounting dimen- 
sions for existing panel 
layouts. Ratings remain 
the same; Type 116 oper- 
ates from 115 volts, 50 or 
60 cycle source to deliver 
0 to 135 volts, 7.5 amp 
output; Type 216 has an 
output of 0 to 270 volts, 3.0 
amp and operates from 230 
volts, 50 or 60 cycle single phase. Construction features: 
terminal box is die-cast aluminum, terminal board is 
phenolic, twist-lock holder is used for fuse. Superior 
Electric Co., Bristol, Conn. 





Used in studying torsional vibrations in rotating shafts, 
wow in phonograph equipment, measurement of shaft rota- 
tional changes in computer systems, and for overshoot and 





hunting indications in servo systems, rotation analyzer 
(Rotalyzer) displays instantaneous shaft-speed variations 
vs time on an oscilloscope. A disk properly magnetized and 
a pickup are used to provide a signal whose frequency is 
proportional to instantaneous speed. Determination of this 
frequency is made and indicated on the cathode-ray tube 
screen; average speed is read on a panel meter. Rpm range 
is from 900 to 7200 rpm on the standard model, but may 
be extended down to 33% or up to 50,000 rpm. Accuracy 
to 0.1 per cent over operating range, to 0.01 per cent at 
single speeds. Speed variation up to 200 cps. Kay Electric 
Co., 14 Maple Ave., Pine Brook, N.J. 


FM SIGNAL GENERATOR 

With a frequency range from 175 to 250 me and three 
continuously adjustable deviation ranges of 0 to 24 kc, 0 to 
80 ke, and 0 to 240 kc, frequency modulated signal generator 
(Type 202-D) may be used with telemetering receiver 
equipment and other associated applications. Also amplitude 
modulation up to 50 per cent may be obtained using the in- 
ternal audio oscillator, and modulation up to 100 per cent 
using an external audio oscillator. Internal audio oscillator 
provides eight fixed frequencies between 50 cycles and 15 
ke, selected by rotary type switch for frequency or ampli- 
tude modulation. Deviation sensitivity of the FM system is 
within +0.5 db from d-c to 200 kc. AM system is substan- 
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The Boston Terrier was bred in Boston 
about sixty years ago from English Bull- 
dog and white English Terrier stock. 
This little fellow is exceptionally lively 
and bright, and truly deserves the title 
of “‘American Gentleman.”’ 


When You Buy Boxes 


The bevegeimg ee tree copy from the records 
Se wut ohaeeet the Otome! Beal we abbined herean 





Look First for the Pedigree 


AKERS of famous brand-name 

products cannot afford to gamble 
on corrugated containers. They must 
have a box that will carry their product 
safely from factory to dealers’ shelves 
all over America. 

That is why Stokely-Van Camp pack 
Stokely’s Finest canned vegetables, din- 
ner table favorites of millions, in Union 
boxes—the boxes with a pedigree. 

75 years of leadership in kraft pack- 
aging stands behind Union boxes. Every 
step in the making, from timber to fin- 
ished box, is quality-controlled by one 
management in America’s largest pulp- 
to-container plant. 

Vast forest resources, four of the most 
modern corrugating plants, and five of 
the nine largest paper machines in the 
world are your assurance of consistent 
quality, dependable service and fair 
price, today and in the future. 

That’s why, every month, more fa- 
mous national-brand products are 
shipped in Union boxes. 





Dependable Packaging 
Since 1872 








CERTIFICATE 
OF BOX MAKER 


CONSTRUCTION REQUIRE- 
MENTS OF CONSOLIDATED 
FREIGHT CLASSIFICATION 













GROSS 
WTLT. 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. . 
Corrugated Container Plants: SAVANNAH, GEORGIA * CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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All industry knows 
Yale Lift Trucks as 
rugged workers that 
cut costs, speed produc- 
tion, handle all kinds 
of materials in volume 
—faster, safer, more 
efficiently. 

Important contrib- 
utors to their efficiency 
are the rugged ball 
thrust bearings in the 
trailing axle and wheel 
assembly—bearings 
specially designed to 


meet the high load 
Capacity, precision 
smoothness and long, 
trouble-free performance required in this tough application 
—bearings which Aetna has proudly supplied for over 
15 years. 

Improved performance, longer life and minimized mainte- 
mance are advantages which come to any hard working 
equipment when Aetna bearings lend a hand. Our engineers 
are ready and willing to work with you at any time. 





AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE - CHICAGO 39, ILLINOIS 


























































tially flat from 30 cps to well above 100 kc. Front panel jack 
permits direct connection of an external modulation voltage 
source directly to the screen element of the final stage for 
pulse and square-wave amplitude modulation. Under these 
conditions rise time of the modulated carrier envelope is 
less than 0.25 microsec and decay time is less than 08 
microsec. Instrument is self contained and is designed for 
use on 115 volts. Boonton Radio Corp., Boonton, N. J. 


MEGOHM METER 


Two megohm meters, Model L-4A and Model L-2A, 
have an internal circuit delivering a constant voltage as 
long as resistance of the piece under test is within range of 
meter ; tests may be conducted with a known voltage. Model 
L-4A contains an internal 500-volt measuring source, as well 
as a 200-volt source. Model L-2A has a continuously vari- 
able measuring source ranging from 100 to 600 volts d-c, 
Voltmeter is provided for checking actual voltage being 
applied. With this model change in resistance with voltage 
can be read. Designed for production as well as laboratory 
work. Inclined control panels with long-scale meters facili- 
tate quick readings. Industrial Instruments, Inc., 17 Pollock 
Ave., Jersey City 5, N.J. 










COIL CHECKER 

Vacuum-tube voltmeter, calibrated variable capacitor a 
amplifier are incorporated into Model CB301A coil checke 
which measures inductance, distributed capacity and th 





~ 


“Q” of any inductor as well as the capacity of mica con- 
densers when coupled with an r-f amplifier. Checker is 
particularly adaptable to the rapid production-testing of 
coils. Clough Brengle Co., 6014 Broadway, Chicago 40, IIl. 


PRE-BUILT SCREEN ROOMS 


For laboratory and production line use, pre-built screen 
rooms offer maximum radio-interference screening. Avail- 
able in “cell units” which permit fast, easy construction to 
almost any desired size; provide a minimum of 100 db at- 
tenuation from 0.15 to 1000 mc. Sectional double-mesh con- 
struction requires no soldering between sections. Can be 
erected by two men in less than eight hours. Background 
radio interference is held to a minimum for accurate radio- 
interference measurements, r-f calibrations, inspection tests 
and fractional-voltage measurements. Ace Engineering and 
Machine Co., Inc., 3644 N. Lawrence St., Philadelphia 40. 


VARIABLE D-C POWER SUPPLY 


Providing a stabilized and regulated source of variable 
d-c voltage from a-c power lines, Varicell operates on 95 
to 135-volt 60-cycle single-phase. Delivers a d-c current 
output variable from 0 to 30 volts. Allowable output current 
at any voltage is 15 amp. Stabilization and regulation are 
given as 0.25 per cent for any output setting between 6 
and 30 volts. Rms ripple voltage does not exceed+ 0.1 volts. 
The Superior Electric Co., Hannon Ave., Briston, Conn. 



























ELECTRICAL MANUFACTURING 
















rIME 


PHILLIPS HEAD SCREWS 


with the famous patented 
recess that centers the 
driver automatically. 
Power drivers may beused 
at high speeds without 
danger of slipping. With- 
stands high torque pres- 
sures because strain on 
screw is exerted deep in 
the head, 


si 


FOR LIGHT-METAL 


e SEMS 


are pre-assembled lock - 
washer screws that speed 
assembly operations by 
eliminating an extra 
operation and time-wast- 
ing fumbling. Washers 
rotate but cannot come 
off. Available with many 
different types of washers 
and heads. 





FASTENING 


@ SLOTTED HEAD 
e MACHINE SCREWS 


and nuts. The “‘old reli- 
able’’, in its finest form! 
Lamson machine screw 
heads are uniformly con- 
centric, slotted deeply and 
accurately. A wide range 
of sizes available. 





CLUTCH HEAD SCREWS, 


require little end-pres- 
sure on the driver. No 
“back-out”’ tendency! 
Driver bit sticks in screw 
recess when bit is turned 
to left—releases when 
screw is tightened down. 


, BRONZE 2nd ALUMINUM 


@ Inefficiency on assembly lines can often be traced to fastener 
troubles. Therefore it’s important that fasteners be selected to do the job 
with a minimum of waste motion, fumbling and product damage. 


Lamson & Sessions makes a wide selection of fasteners especially engineered 
to perform hundreds of assembly jobs faster and therefore, at less cost. 


If you suspect that fastener inefficiency is slowing up your assembly 
line, tell us your problem and chances are we can suggest a remedy. 


he LAMSON & SESSIONS Ca. 


General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio ¢ Birmingham ¢ Chicago 


MAKERS OF 


NUTS: MEX. 
AND SQUARE 


FINE 


a 





FASTENERS SINCE 1866 
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TS @ NUTS @ SCREWS e COTTERS e STUDS @ RIVETS @ SPECIALS e SCREW MACHINE PRODUCTS 





LAMSON LOCK NUTS: Fconom- 
ical, vibration- proof. Can be 
re-used repeatedly. 


"1035" SET SCREWS: Cup point 
type, hardened, heat-treated. 


Aer DAS terme est Sere Se 


COTTER PINS: Steel, Brass, Alu- 


minum and Stainless Steel. 


























SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 
round, etc. 


PHILLIPS AND CLUTCH HEAD: 
Machine Screws and Tapping 
Screws. 


MILLED STUDS: Concentric, 
accurate, ina full range of sizes. 


“BENT” BOLTS: Including U 
Bolts,Eye Bolcs, Hook Bolts, etc. 


WEATHER-TIGHT BOLTS: Elimi- 
nate counter-boring in wood 
assemblies. 


PIPE PLUGS: Forged Steel, 
heat-treated. 














FOR MORE INFORMATION 
ON LAMSON Money-Saver 
. FASTENERS...... CHECK 
COUPONand CLIP THIS STRIP 


: The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohie 





Every Kind 
Quick Delivery 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 



































PLATES—U, M. & sheared, REINFORCING boars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Son Francisco 





khenvon. 


on Fits Your 
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Production 


To A —" 


Ke nvon “T’s’’— high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 
ful engineering. progressive design and sound 
construction. 









Now — reduce inventory problems, improve 
deliveries, maintain your quality — specify 
KENYON “T's,” the finest transformer line for 
all high quality equipment applications. 







New Catalog Edition! Write Today! 


k ENVON new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 
Send for your copy of our 
qo latest catalog edition now! 

















4 


KENYON 


TRANSFORMER CO., Inc. 


840 BARRY STREET * NEW YORK 59,N. Y. 
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Edward B. Snyder has been appointed production manager 
of Bentley, Harris Manufacturing Co., Conshohocken, Pa., 
producers of glass fiber sleeving and tubing. In his new 
position, Mr. Snyder will be responsible for the super- 
vision of development and testing of insulations and will 
work closely with manufacturers of electrical appliances 
and equipment. He was formerly technical director of the 
Kimble Glass Div., of Owens-Illinois Glass Co., Con- 
shohocken. 





Edward B. Snyder D. M. Berges 


D. M. Berges is now chief engineer of the Pesco Products 
Div., Borg-Warner Corp., Bedford, Ohio. In assuming his 
new position, Mr. Berges will be in charge of all research 
facilities in the Bedford plant. He has served as chief engi- 
neer of Pesco’s electrical section since 1943. 


Joshua Sieger has been elected vice president in charge 
of engineering of the Freed Radio Corp., New York. Mr. 
Sieger will direct the activities of the new electronic re- 
search laboratories and supervise engineering and devel- 
opment of TV receivers and other commercial products. 


Walter Weiss has been appointed vice president in 
charge of engineering for the Hickok Instrument Co., 
Cleveland, producers of radio service testing equipment. 


Roger Bowen is the new head of the Engineering Dept., 
Cannon Electric Development Co., Los Angeles. Mr. Bowen 
was formerly head of the Electronic Component Research 
and Development Div., Signal Corps, Ft. Monmouth. D. 
Frank Jackson who has been acting chief engineer will be 
chief assistant to Mr. Bowen. 


John Lawrence has been appointed to the newly created 
post of technical vice president for SKF Industries, Inc., 
Philadelphia. Mr. Lawrence, who joined the company in 
1944, will have charge of all manufacturing, engineering 
and research operations in Philadelphia, Shippensburg, 


Pa., and Hornell, N. Y. 


Max |. Alimansky, until recently engineer of the Capac- 
itor Div. for the Transformer and Allied Products Div., 
General Electric Co., Pittsfield, Mass., has been appointed 


assistant to the manager of engineering. Merritt E. Scoville, 


formerly assistant engineer, will succeed Mr. Alimansky 
as engineer of the Capacitor Div. 


William Dubilier, technical director of Cornell-Dubilier 
Electric Corp., South Plainfield, N. J., and president of 
Koldweld Corp., New York, has been awarded the Chevalier 
Cross of the French Legion of Honor. The honor is an 
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pe 44. STEPPING SWITCH 


Up to 6 Levels —10-point plus home; 


yet it’s Smaller Than Your Hand! Only 
41% inches long —and about half that wide 
— Automatic Electric’s new stepping switch 
averages only 13!% ounces in weight. Yet it 
gives you more than other larger switches. 

It’s speedy... atypical three-level 10-point 
switch, at 48 volts D. C., self-interrupted, 
runs approximately 80 steps a second— 
impulse controlled, at 35 steps a second. 

It’s smoother . . . brush springs are in an 
“11th” position; wipers pass over them 
exactly as over bank contacts. No double 
load in any position—no “galloping.” 

It assures long life . . . smooth operation 
means longer life; in addition, all driving 
parts are especially armored against wear. 
In rigid laboratory tests, Type 44 Stepping 
Switches averaged 20,000,000 operating 





cycles (200 million steps!) and then re- 
quired only minor readjustment. 

It’s adaptable... meets your specific needs 
with a wide range of coils (for any D. C. 
voltage up to 110), bank levels, bridging 
and non-bridging wipers, interrupter 
springs and off-normal springs. 

The Type 44 Stepping Switch has /ess 
weight—takes Jess space—and gives you 
more of everything else! Get complete 
data NOW on this revolutionary new 
switch. Call, wire, or write AUTOMATIC 
ELECTRIC SALES CORPORATION, 
1033 W. Van Buren St., Chicago 7, IIl. 
In Canada: Automatic Electric (Canada) 
Limited, Toronto. 














RELAYS _,__ SWITCHES 
AUTOMATIC 
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expression of appreciation from France for Mr. Dubilier’s 
contribution to the development of the French and Inter. 
\ national electrical industry. 


OTHING LIKE A 





Frederic C. Young, formerly vice president in charge of 
research and engineering of Stromberg-Carlson Co., Roch. 
or | ester, N. Y., has joined the staff of Designers for Industry, 


Inc., Cleveland, as vice president. Designers for Industry 


solving your Wire and a a organization specializing jp 
- - 
Metal Forming problems! 












































NILSON 


FOUR SLIDE MACHINES automatically stamp ond form a wide Frederic C. Young catheny We 
range of small parts for the electrical industry. High production : " ‘ . 
rates at close tolerances from coiled wire and ribbon stock assure Anthony Wright, who recently joined Capehart-Farns- 


lowered costs. 


VERSATILITY is the keynote. Minor tool changes produce an 
infinite variety of forms. Write for Pamphlet E. 


worth Corp., Ft. Wayne, Ind., an associate of the Inter- 
national Telephone and Telegraph Corp., was elected vice 
| president in charge of engineering for the consumer prod- 


/ ucts. Mr. Wright was formerly chief engineer for the 
The 4H. NILSON MACHINE CO. Skapateon: ‘Co. 
BRIDGEPORT 5, CONN. 


SPECIALISTS IN WIRE FORMING EQUIPMENT FOR OVER 50 YEARS. 










Paul W. Hill is now with the Research and Development 
Dept., Solar Electric Corp., Warren, Pa. Mr. Hill was 
| formerly in the Refrigerator Div., General Electric Co, 
Erie, Pa. 








J. S. Morgan, engineer-in-charge of sales for the switch- 
gear and control sections of the Electrical Dept., Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., has been named 
manager of the switchgear section. Frederick C. Ludington 
continues as manager of the control section. 


Se 


George Peterson, Jr., has been appointed manager of the 
Special Products Div., Riverside Metal Co., Riverside, N. J. 





K F. T. Grothouse J. L. Knight 


users who , 
"? F. T. Grothouse and J. L. Knight have been appointed as- 
buy only the sistant managers of engineering for the Appliance and 
Merchandise Dept., General Electric Co., Bridgeport, Conn. 
They will devote most of their time to traffic and major 
A appliances respectively. Mr. Grothouse has been managef 
a CRM MLL of engineering and planning for the Vacuum Cleaner Div., 
i VA Cleveland. Mr. Knight was manager of engineering for 


°o 4 o eq 5 ‘is 3 an fe] the Household Refrigerator Div., Erie, Pa. 
A A | s re) a ae pes Lewis P. Tabor, senior research engineer in the Franklin 


Institute Laboratories for Research and Development, 
Philadelphia, has been elected chairman of the Institute’s 
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If it’s a refrigerator shelf 
or a dish-washing machine basket 





Because they are used in 
expensive equipment, these acces- 
sory parts are important and they 
deserve the best construction that 
you can put into them. And that 
means Stainless Steel. 

For in refrigerator shelving and 
dish washer racks practically 
every superior property that 
Stainless Steel has to offer is called 
into play. Its much greater 
strength insures lighter weight 
plus freedom from distortion and 
sagging. Its resistance to corro- 
sion, stain and tarnish means that its lustrous good looks 
never fade. Its sanitary, easy-cleaning surface reduces 
labor and avoids contamination. Its ability to resist heat 
and cold, abrasion, wear and abuse means long life. Its 
easy fabrication helps to reduce your production costs. 

What’s more, the mere fact that you can say, “/t’s 
made of U-S-S Stainless Steel,’ has a customer appeal 
that is hard to resist. 

In innumerable other applications, too, U-S-S Stain- 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
NATIONAL TUBE COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


__US-S STAINLESS STEEL 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 






SHEETS - STRIP 
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PLATES - BARS 





less Steel offers similar benefits. In fact ANYTHING you 
can make of wire or strip can be definitely improved by 
its use. U-S-S Stainless Steel will make it better looking, 
longer lasting, easier to use and easier to sell. And, more 
often than you imagine, will make it cheaper to manu- 
facture. 

If you would like to know how these advantages can be 
applied to your product call in one of our Stainless Steel 
specialists. We think you'll find the time well spent. 


CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


BILLETS - PIPE TUBES - WIRE SPECIAL SECTIONS 


























THERE'S A 
VICKERS 


oxandand 
Fane 
AMPLIFIER 
TO FIT YOUR 
CONTROL 

NEEDS 
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NOW — for the first time — you can select a standard magnetic 
amplifier — to serve your 60-cycle control application. Vickers 
supplies from stock 28 styles — pre-engineered and laboratory 
tested with a choice of d-c or a-c output. Power (output) levels 
range from milliwatt to 108 watts maximum (d-c output). 


Comprehensive ee data sheets are furnished to help 


so aaa the Vickers magnetic amplifier for your control 
needs. 


A FEW OF THE MANY APPLICATIONS 


¢ Line-to-line Voltage Regulators + Hydraulic Transmission 
Controls « A-c and D-c Generator Voltage Regulators + Controls 
Relays « Speed and Frequency Regulators + Lamp and Furnace 
Controls +« Temperature Regulators + Time Delay Devices 


READY NOW-THE Vickers EDUCATIONAL MAGNETIC AMPLIFIER 


Designed for school and industrial laboratory use, it permits 
study of all basic single-phase self-saturating circuits. Complete 
with Laboratory Experiment Manual and Magnetic Amplifier 
Design Handbook. 


¢ Write today for co eee information on the Vickers Edu- 
cational Magnetic -Amplifier and for your copy of the Vickers 


Magnetic Amplifier Design Handbook which specifies character- 
istics and illustrates circuits. 
letterhead. 


Please make request on your 
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1803 LOCUST STREET + ST. LOUIS 3, MISSOURI 





168 

















Science and Arts Committee which is responsible for 
choosing the scientists to whom special Institute medals 
are awarded each year. 


Charles Mertler is now manager of engineering and pro- 
duction for Stevens Manufacturing Co., Inc., Mansfield, 
Ohio, makers of electrical thermostats. Mr. Mertler has 
been associated for the past 20 years with Westinghouse 
Electric Corp. in the Mansfield thermostat plant. 


COMPANY BRIEFS 








Federal Electric Products Co., has a new West Coast 
plant at 2885 E. Washington Blvd., Los Angeles 23. This 
is the company’s fifth factory. 







Advance Electric & Relay Co., manufacturers of relays, 
is now occupying the new 20,000 sq ft plant at 2435 N, 
Naomi St., Burbank, Calif. 





Westinghouse Electric Corp. has started manufacturing 
a new insulating material at the new Hahntown, Pa, 
plant. The establishment contains 125,000 sq ft in four 
three-story buildings. 







Remington Rand, Inc., has purchased the Eckert-Mauchly 
Computer Corp., Philadelphia, and taken over the basic 
developments in electronic computing and magnetic re- 
cording. Eckert-Mauchly will be operated as a subsidiary 
and add the electronic computers to Remington Rand’s 
line of business machines. 





Homogenette, Inc., makers of food processing machinery, 
has moved to 25 Locust Ave., North Arlington, N. J. 








The Bristol Motor Co., manufacturer of synchronous 
timing motors is now located in the Bristol Bldg., Old 
Saybrook, Conn. 


Acro Switch Co., Columbus, Ohio, has acquired the assets 
of the Mu-Switch Div., Chase Shawmut Co., Canton, Mass. 
This brings together two well known makers of precision 
snap-action switches. Mu-Switch will continue to operate 
from Canton as a division of Acro. 


American Transformer Co., Newark, N. J., has consoli- 
dated its operations at 285 Emmet St. 


Wilbur J. Kupfrian, engineering director of Elliott Man- 
ufacturing Co., Binghamton, N. Y., has withdrawn from 
the firm to establish the Kupfrian Manufacturing Co., with 
offices at the same address. Two separate manufacturing 
plants have been set up, Binghamton and Deposit, N. Y. 
The organization is the successor to the Special Products 
Div. of the parent firm. 


A. O. Smith Corp., Milwaukee, Wis., has contracted with 
Whirl-A-Way Motors, Inc., Tipp City, Ohio, to manufacture 
fractional horsepower motors to specifications. 


Vulcan Electric Co., Danvers, Mass., maker of electric 
soldering tools, has purchased Jackson Electro Corp., New 
York City, maker of soldering irons. Manufacturing oper- 
ations will be transferred to Danvers but the Jackson name 
will be maintained. 


Laminated Plastics, Inc., manufacturers of Glastic have 
moved to new and larger quarters at 1823 E. 40th St. 
Cleveland 3. 


Minnesota Mining & Manufacturing Co., St. Paul, Minn., 
has purchased 26,000 sq ft of additional office and ware- 
house space in Detroit, Mich. Detroit branch sales offices 
and warehouse facilities will be moved to the new quarters 
at 8825 Grinnell Ave. to make more space available for 
manufacturing adhesives. In addition, a new office has been 
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ee A GOOD START 


...@ Strong Finish ! 







Appliance sales often start with the finish. They often end there, 
too, unless the finish has the punishment resisting, white-for-life 
beauty made possible by the newest developments in synthetic 
resin finishes! 


Kemclad* Appliance Finishes are designed for one purpose only 
—to adapt these qualities accurately to the specific needs, design- 
wise, productionwise and saleswise, of appliance manufacture. 
They provide the high qualities of permanence and protection 
against abuse that are expected and demanded by today’s buyers. 


They offer distinct production advantages, too, in cutting down 
rejects. Greater hardness combined with greater flexibility enables 
minor defects to be easily rubbed or “dinged” out after baking, 
with Kemclad Finishes. At the same time, extremely high solid 
content with low viscosity makes possible better protection at 
lower cost per finished unit. 

Sherwin-Williams Technical Service Engineers 
will be glad to advise what advantages Kemclad 
Finishing Systems may be able to offer in your 
production setup. Write today for further infor- 
mation. The Sherwin-Williams Co., Industrial 
Division, Cleveland 1, Ohio. 

*® 


LIAMS KEMCLAD 


APPLIANCE FINISHES.» aa 


UCT OF SHERWIN-WILLIAMS INDUSTRIAL RESE 
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* Garfield Cold Molded inorganic insulation is 
used for high heat up to 1500°F. Our organic ma- 
terial withstands temperatures up to 500°F. The 
adaption of such material may better your product 
..-and do it economically, too. A Garfield engineer 
can tell you quickly. Find out, today! 


COLD MOLDED 
INSULATION 
IS USED FOR: 


SWITCH BASES © INSULATORS 

ARC CHUTES & BARRIERS 

RELAY BASES & COVERS 

APPLIANCE PARTS © PANEL BOARD PARTS © INSTRUMENT MOUNTINGS 

WIRING DEVICE PARTS © OUTLET COVERS © THIRD RAIL INSULATORS 
AND MANY OTHER IMPORTANT ELECTRICAL COMPONENTS 


* The parts illustrated below show the complex- 
ities possible with Garfield Cold Molded materials. 
Pieces as small as %” and up to 24”x 24” are econ- 
omically produced to meet varying requirements. 


GARFIELD MFG. CO. 


GARFIELD 1,NEW JERSEY 


The Registered Trade Mark that 
designates a quality high 
temperature insulating material 
cold molded...Since 1908 


opened at 446 N. La Brea Ave., Hollywood 36, Calif., for 
a laboratory on design problems in magnetic recording for 
the motion picture industry. 


ASSOCIATIONS AND SOCIETIES 


Dr. R. F. Guy Elected President TRE; 


Annual Awards Presented 


During the four-day thirty-ninth an- 
nual convention of the Institute of Ra- 
dio Engineers in New York, Dr. Ray- 
mond F. Guy was elected president for 
the coming year. Dr. Guy is manager 
of radio and allocation engineering, Na- 
tional Broadcasting Co. Prior to his 
election as president, Dr. Guy served 
on the Board of Directors and was 
treasurer of the Institute in 1947, 

At the annual banquet held on March 
8, Professor Frederick E. Terman, 
Dean of the School of Engineering of 
Stanford University was awarded the 
1950 Medal of Honor, the Institute’s 
highest award, given in recognition of distinguished service 
rendered through substantial and important advancement in the 
science and art of radio communication. 

Andrew V. Haeff, consultant with the Naval Research 





Raymond F. Guy 


Frederick E. Terman Raymond F. Guy, 


Andrew V. Haeff Otto H. Schade E. J. Barlow 


In addition to the 

awards given at An- 

nual Banquet, 30 

members were ele- 

vated to the grade 
of Fellow. 





Joseph F. Hull Arthur W. Randals 


Laboratory, Washington, D. C., received the Harry Diamond 
Award for outstanding contribution in the field of radio and 
electronics in the government service as evidenced by papers in 
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This ron Horse Has 38,636 Fasteners 


It takes 38,636 tough, accurate fast- 
eners of high tensile strength — to 
match the stress and strain on the 
framing members of a diesel pulling 
heavy freight loads. 

More than 2,300 bolts . . . 13,800 
nuts. . . 21,700 screws . . . 800 rivets 
furnish the forces that hold modern 
4 unit diesel assemblies together. 

Because these fasteners have such 
a vital responsibility, top quality is 
essential. That’s why Russell, 
Burdsall & Ward for over a century 


has carried on continuous and inten- 
sive research and development work, 
and has invested consistently in 
large expansion and improvement 
programs. 

With the price of fasteners such 
a small part of the total production 
cost, you'll find it doesn’t pay to 
take chances with fastener quality. 
For it isn’t the initial price but the 
cost of using fasteners that counts. 

To attain True Fastener Economy 
—save assembly time, eliminate or 


reduce plant inspection, and get the 
maximum holding power per dollar 
of fastener cost with a dependable 
quality fastener. True Fastener 
Economy contributes to the kind of 
production savings that puts more 
and more diesels on U. S. tracks 
every year. It is this type of contri- 
bution to major American industries 
that explains why — for over 104 
years — RB&W has been making 
strong the things that make America 
strong. 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Plants ot: Port Chester, N.Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, Calif. Additional sales offices at: Philadelphia, 


Detroit, Chicago, Chattanooga, Oakland, Portland, Seattle. Distributors from coast to coast. 


38,636 Fasteners are used in I American diesel locomotive 


ao so ae 


CAA CAO CEI APPA 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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| professional society journats. 
The 1950 Morris Liebmann Memorial Prize was awarded to 
W L SPECIALISTS Otto H. Schade, research engineer for RCA Victor Div., Radio 
| Corporation of America, Harrison, N. J., for his outstanding 

TRANSFORMERS contributions to the analysis, measurement technique and sys- 

| tem development in the field of television and related optics. 

E. J. Barlow, consultant in advanced development of kly- 
strons and radar systems, is the recipient of the Editor’s Award, 
Mr. Barlow made an unusually clear presentation of a tech- 
nical subject in his paper “Doppler Radar.” 

Recipients of the Browder J. Thompson Memorial Prize are 
Joseph F. Hull, research engineer, and Arthur W. Randals, 
research physicist, both civilian members of the U. S. Army 
Signal Corps. They have been named for the award for their 
paper entitled “High-Power Interdigital Magnetrons.” 


Albert Caquot Is New ISO Head 


President of the French standards institute AFNOR since 
1943, Albert Caquot, recently took office as president of the 
International Standards Organization. He succeeds Howard 
Coonley, chairman of the ASA executive committee. M. Caquot 
is an engineer and a pioneer in standardization. He also serves 
the French government in an advisory capacity as a member 
ot the Economic Council. 














Metallurgical Medal Given Dr. F. C. Frary 





Approved by 


ya er American Institute of Mining and Metallurgical Engineers 
Monufocturers for awarded the James Douglas Metallurgical Medal for 1950 to 


over 25 years. Dr. Francis C. Frary, Director of Research, Aluminum Com- 
pany of America. The award was presented for distinguished 




























Over a quarter 
century experience. 
Built-in quality 

proved by years of 

actual use. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers from 10 VA to 
300 KVA, 25 to 400 
cycles. All inquiries are 
handled promptly whether 
your needs are standard or 
special. 







CALENDAR OF MEETINGS 


April 4-7—Sixth Annual Conference of the National 
Association of Corrosion Engineers, Jefferson Hotel, 
St. Louis. 

April 5-7—Conference on Electric Welding, American 
Institute of Electrical Engineers, Detroit, Mich. 
April 9-13—117th National Meeting American Chem- 
ical Society, Philadelphia. Also April 16-20 at De- 
troit, Mich. 

April 10-14—Industrial Exposition, American Society 
of Tool Engineers, Convention Hall and Commercial 
Museum, Philadelphia. 

April 12-14—Spring Meeting, American Society of 
Mechanical Engineers, Hotel Statler, Washington. 
April 13-14—Textile Conference, American Institute 
of Electrical Engineers, Georgia Institute of Tech- 
nology, Atlanta, Ga. 

April 24-27—19th Annual Packaging Exposition, 
American Management Association, Navy Pier, 
Chicago. 

April 25-26—14th Annual Machine Tool Electrifica- 
tion Forum, Westinghouse Electric Corp., Hotel 
Statler, Buffalo, N. Y. 

April 25-26—Metal Powder Show, Metal Powder 
Association, Book-Cadillac Hotel, Detroit, Mich. 
April 27-28—Committee D-10 on Shipping Contain- 
ers, American Society for Testing Materials, Mad- 
ison, Wis. 

May 3-5—Technical Conference, Institute of Radio 
Engineers, Dayton, Ohio. 

May 5—Conference on Electrical Engineering Prob- 
lems in the Rubber and Plastics Industry, American 
Institute of Electrical Engineers, Portage Hotel, 
Akron, Ohio. 

May 9-11—Conference on Improved Quality Elec- 
tronic Components sponsored by the AIEE, IRE 
and RMA, Department of Interior Auditorium, 
Washington, D. C. 

May 12—1950 Annual Meeting, Armed Forces Com- 


I CRU Ce ee T Noy. and! New York City. Mey’ 13 


11 ALBERMARLE AVE. TRENTON 3, N. J. Signal Corps Center, Ft. Monmouth, N. J. 


May 24-26—Conference on Telemetering, American 
Institute of Electrical Engineers, Philadelphia. 




















































































Send for New FREE 
8-Page BULLETIN 
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THE REFRIGERATOR INDUSTRY 





We have supplied the leading refrigerator manufacturers with essential ‘ 
aluminum components for many years. The illustration suggests the 
broad variety of shapes and sizes that we are producing for this field alone. 


Whatever your product may be, if it requires 
aluminum components, our diversified skills and 
facilities can produce them. Alloys and _ thick- 
nesses? What are your needs? We custom roll 
sheet metal to your parts specifications, in our 


ESCUTCHEON 
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BACK PLATES 


DEFROST TRAYS 


COVERED 
LEFTOVER DISHES 


STORAGE BIN 
PARTITIONS 
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STORAGE BIN 
FRONTS 


KICK PLATES 


MANITOWOC 
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WITH ALUMINUM PARTS 





own modern rolling mill. Finishes? Satin, color, 
anodic, polished or chemically brightened. Engi- 
neering? Design? Our staffs are at your service. 

Your inquiry will focus our full attention on 
your needs...at once. 


EVAPORATOR 
DOOR AND 
AFFLE ASSEMBLY 


ICE CUBE 
TRAYS 


ICE TRAY 
SPACERS 


at ralty:1: 
STORAGE 


MEAT TRAYS 


CRISPER PANS 
AND FRONTS 


ALSO MAKERS OF 


MIRRO 


CONTRACT DIVISION The Finest Aluminum 
Cooking Utensils 


/?< Si 
ALU MINYU M/GOOD ry 


WISCONSIN 
MERCHANDISE MART, CHICAGO 54 
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ELCO SLOTTING 
PUTS QUALITY IN "THE SCREWS 
YOU LIKE TO USE” 
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Slotting, done wrong, can 

sure mess up a run of screws = — 
that may be otherwise good. — = 
It is our aim at Elco to see 

that we zever turn out screws 

with anything but good CAEUA_ 
slots. We work to close tolerances, well inside of estab- | 
lished standards. (Recently we ran a million or so | 
little 3-48’s for a switch manufacturer, on which the | 
slots had to be more accurate and uniform than stand- 
ard so that the screws could be picked up and started 
with a flat screwdriver.) Elco slots are carefully cen- 
tered, and our slotters are equipped with built-in 
burring units for a smooth finish. Part of our slotting 
department is shown in the 

picture above — the ¢op 
picture, that is. Good 
slotting is one of the 
signs of good screws 
— ELCO screws. 
























































































Making a 
Good Slot 











This close-up shows one of our slotters in action, 
automatically turning out slots that are accurate, uni- 
form, well-centered, and smooth. 
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1916 BROADWAY- ROCKFORD, ILLINOIS 








achievement in science and contribution to society in all phases 
of the aluminum industry and for his notable success in direct- 
ing research projects in this industry. 


Government Procurement Plan 

To give all American businessmen equal opportunities to com- 
pete for military and civilian procurement contracts, the Depart- 
ments of Commerce and Defense with the General Services 
Administration, have developed a cooperative program to speed 
procurement information to key points throughout the country, 
This program provides for speedy transmission of procurement 
information to 14 Department of Commerce regional field offices 
and then down the line to approximately 135 additional related 
offices where businessmen will have direct access to the informa- 
tion. At the close of business every day, Department purchas- 
ing offices will compile synopses of each invitation to bid and 
air mail them to the regional offices where they will be con- 
solidated, reproduced and sent to the district offices and 100 co- 
operating offices. The consolidated synopses will be available 
for pickup at these geographically located offices. 


BOOK REVIEWS 







Fractional Horse-Power Motors: A Guide to Types and 
Applications—By FE. K. Bottle. Published by Charles 
Griffin & Co., Ltd., 42 Drury Lane, London WC2 England. 
209 pp. $4.75 


This book for product designers is written in a free-flowing 
lucid style that is easy to follow. The author also has an eye 
on the general reader and he makes the few basic technical 
ideas clear without becoming superficial. He uses typical- 
characteristic curves freely throughout the text. The topic is 
developed by analyzing the loads, and discussing the effect of 
voltage, frequency and power factor on the motor. Separate 
chapters are devoted to general data concerning mechanical fea- 
tures and the electrical design of small motors. General types of 
motors are given a chapter each: three-phase induction, single- 
phase induction, synchronous reaction, a-c commutator, multi- 
speed a-c and direct-current motors. Special-duty motors are 
discussed including light-weight motors for aircraft work, 
motors for reversing duties and one chapter is devoted to serve 
motors. There is also a review of the various types of equipment 
by which motors can be controlled, protected and tested. Book 
measures 5x7 in. and is well printed and bound. 





STANDARDS AND SPECIFICATIONS 





Test Code for Step-Voltage and Induction-Voltage Reg- 
ulators, C57.25-1949—Revised test code outlines procedures 
for determining values of errors upon ‘which accuracy 
classifications defined in the regulator standard are based. 
Revision of the regulator standard is confined to sections 
on accuracy classes, clarifying and simplifying them in 
relation to the new test code. Tests defined cover ratio 
error of potential supply, temperature and frequency errors 
in voltage-regulating relay, errors in line-drop compensation, 
resistance and reactance compensation, compensation er- 
rors when phase-shift network is used and compensator 
marking deviation. Copies are available from the ASA, 
New York 17, for $0.50 per copy. 


Mineral Wool Insulation For Heated Industrial Equipment 
—Commercial Standard CS 117-49, a joint action of the 
Industrial Mineral Wool Institute and the National 
Bureau of Standards, covers the installation of loose 
granulated and felted forms of mineral wool along with 
blanket, block and industrial batt forms. Specification data 
include density, thermal conductivity and incombustibility. 
Single copies of the standard may be obtained free of 
charge from the Industrial Mineral Wool Institute, New 
York; quantity orders will be filled at $0.15 per copy. 
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3 
BASIC 
CONSTRUCTIONS 


... over 125 variations 
to choose from 


ROCKBESTOS PLAIN ASBESTOS 
Plain impregnated felted asbestos 
—for temperatures to 392°F, 
voltages to 300 volts 


ROCKBESTOS ALL-ASBESTOS 
Impregnated felted asbestos plus 
asbestos braid — for temperatures to 
392° F, voltages up to 300 volts 


= 


ROCKBESTOS A. V. C. Varnished 
cambric or acetate tapes protected 
with impregnated felted asbestos 
and asbestos braid — for tempera- 
tures to 230° F, voltages to 5000 
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..» WHEN YOU WIRE WITH PERMANENTLY INSULATED 


ROCKBESTOS 


When you wire with Rockbestos, you’re actually buying insurance 
against repair and replacement troubles of your electrical products. 

Why? ... because Rockbestos wires and cables are permanently 
insulated with impregnated felted asbestos. And that means they 
can stand plenty of heat without baking out, cracking or flowing. Nor 
will they deteriorate under oxidation and age... rot, bloom or swell 
in contact with oil, grease or corrosive fumes. 

That’s why you can pull repair costs down... push product repu- 
tation up, when you wire with Rockbestos. Write for catalog or 
better still see the Rockbestos Field Engineer...he’s a specialist 
in Hi-temperature wire problems. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK BUFFALO CLEVELAND PITTSBURGH 
DETROIT CHICAGO ST. LOUIS 
LOS ANGELES OAKLAND, CAL. 
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TRACING CLOTH 
eV 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear 


. IMPERIAL 
Le snaeoe ee CON 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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HEINZE SINGLE BLOWER UNITS 
Operate on 110v-220v cycle A.C. 
3300 R.P.M. Free Air Delivery. 60 C.F.M. 


NOISELESS: Low Power Consumption. No Radio 
Interference. Operate Under Most Severe Cli- 
matic Conditions. 


HEINZE MOTORS 


Inne 
—— TYPE Z MOTOR ewe oan 2 usten 


Heinze Flectric Co 


685 Lawrence Street 


LOWELL.MASS _____. 
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Transducers— 


Sensing Elements for Servos 
(Continued from page 92) 


other serious problems. 

The strain-rate control circuit is a grid-control recti- 
fier power circuit operating from an a-c supply and 
controlling a d-c motor. This control is based on the 
familiar fact that for a d-c motor having zero armature 
resistance, the speed of the motor is proportional to the 
armature voltage. Compensation feedback proportional 
to the armature current flowing, and therefore to the 
IR drop in the armature, will maintain control against 
changes of load. The grid and cathode of a d-c com- 
parison tube compare a selected regulated reference 
voltage with the motor armature voltage and by main- 
taining them equal (together with compensation for the 
armature current) the speed is maintained at any level 
set by the reference voltage. 

Thus by combining two different types of movable- 
core transformer servos, a resistance servo, and a d-c 
voltage-comparison circuit the desired control is ob- 
tained quickly and accurately. 


Shunting Coils to Change Magnification 


Magnification in the two-transformer electrical-null 
servo is easily obtained in a manner similar to that in the 
potentiometer servo by voltage-divider circuits across 
the secondaries of the two transformers. If a portion of 
these outputs is selected by a switch, this changes the 
voltage-displacement ratio of the transformer. Main- 
taining electrical null thereby results in a different dis- 
placement for the following transformer as compared to 
the pickup transformer. Relative movement will depend 
on which transformer has only a portion of its output 
tapped off. This arrangement is shown in the circuit 
diagram, Fig. 3, for a new general-purpose strain 
recorder. It is the same type of circuit used in the strain 
servo previously described. As applied to this wide- 
range recorder, the strain axis is supplied by rotating 
the recorder drum while the load axis is supplied by a 
pen moving across the chart. 

Use of both a transformer and a potentiometer coupled 
to the strain servo motor is a matter of ease but not of 
necessity. It is particularly useful to modify this by 
feeding outputs of both the transformer pickup and the 
potentiometer pickup into a servo in which the bal- 
ancing transducer is a potentiometer used to maintain a 
voltage null for both. A problem of phase shift and more 
difficult neutralization of harmonics is introduced, but 
where combined accuracy and sensitivity no greater than 
4 per cent are required this can be done with consid- 
erable simplification. This arrangement does not differ 
in principle from those previously discussed. 

An additional adaptation of the movable-core trans- 
former servo is shown in Fig. 4, next page. Operation is 
the same as in the Electromatic equipment recorder in 
which two movements are picked up with two separate 
transformers. The one selected by switch is followed 
by the servo. Both the primaries and secondaries of the 
transformers must be switched when the two trans- 
formers are within 114 in. center distance since the 
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Ca 
inspected > 


—a word of 


The small Flag Label—signifying approval . 


by Underwriters’ Laboratories, Inc.—is ap- 
pearing on a steadily-increasing percentage 
of the flexible cords attached to household 
electrical equipment. 


It bears a word electrical buyers respect 
—‘‘inspected.”” For not only distributors 
and dealers, but the public as well, has be- 
come fully aware of the safety importance of 
flexible cords in modern electrical homes. 


This Flag Label may be attached to 
power supply cords or to individual cord 
sets only when these have been submitted 
for rigid tests of safety and serviceability. 
Approval means that not only the cords 
themselves but connectors as well are sub- 
ject to inspection by qualified experts. 


Thus, any electrical equipment maker 
can strengthen his own product quality 
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big umportance — 
on an\amportant part 
of \.your product 


story by using inspected cords . . . and 
pointing out this fact to his customers. It is 
an added proof of manufacturing integrity 
and a selling feature not to be overlooked 
under today’s highly competitive conditions. 

Full particulars about Flag Labelling and 
the educational-promotion plan behind it 
will be sent you on request. 


SAFE ELECTRICAL CORD COMMITTEE 
155 East 44th Street, New York 17, N. Y. 


Equip your products with safe electrical 
cords bearing the Flag Label. 
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Complete Line 


2 tate ie) E 


PROOF 
AEST he ea 


Meet ALL Standards PLUS 


INTERCHANGEABLE lens assemblies for 
surface and panel mounting types. 
POSITIVE INDICATION special lens 
design prevents high light reflection. 
MAXIMUM all angle visibility 
COMBINATIONS with other surface Type 
EFS devices and with panel mounting 
push button stations. 
SMALL . suitable as components 
for machine and one hole panel ap- 
plications. 
CORROSION RESISTANT baked 
enamel finish. 
DEPENDABLE PERFORMANCE 
insured by 48 years of design 
and manufacturing experience. 
Write for catalog H 47-12 


RUSSELL & STOLL COMPANY. INC. 


da et ae ae a te 2 
125 BARCLAY STREET, NEW YORK 7, WN. Y. 





> TMPROVED! 
WITH MARKEM MACHINES 


Tubes, vibrators, condensers, resistors, fuses, switch 
plates, name plates, and other electrical items (cylindrical 
or flat, fabricated or molded) of metal, plastic, glass, paper 
or fabric, can be marked better and more economically 
with Markem machines. Markem’s experience in build- 
ing versatile marking equipment for the electrical field, 
Markem’s specially developed fast-drying, durable inks 
and Markem’s rapid-change typeholders can help solve 


your marking problems. 


Write for information. Send samples if possible. Or 


ask to have Markem representative call to discuss your 


| { marking problem. 
SINCE 1911 MARKEM MACHINE COMPANY 


anos oem KEENE, NEW HAMPSHIRE 


stray field coupling is enough to cause non-linearity. 
The Bourdon tube assembly shown at the top in Fig. + 
uses a single tube actuating two transformers, the second 
transformer being on an arm which magnifies the 
deflection of the tube by a factor of 5-to-1. Range 
switching is accomplished first by switching trans- 
formers. Further ranges are provided by shunting a 
portion of either transformer. The system is just as 
frequently set up in a different way. A series of Bourdon 
tubes may be used, one for each range, each tube having 
its own transformer. In changing ranges each trans- 
former must be switched at the same time that the 
Bourdon tubes are hydraulically switched, and additional 


& 
j 
J 


Fig. 4—Lever magnification from the Bourdon tube (at 
top) gives the movable-core transformer at right five 
times the displacement of the one nearest the tube. Se- 
lection of transformer plus selectable shunting of sec- 
ondaries gives a wide range of magnification. 


ranges on each tube are obtained by using a shunt or 
voltage divider as previously discussed. This arrange- 
ment, while more elaborate is capable of a wider spread 
of ranges. Range-to-range zero positions are set up 
initially by aligning the core positions, and zero adjust- 
ment in operation is accomplished by moving the follow- 
ing transformer body. 

While Bourdon tubes may be used to drive a load 
indicating dial directly, additional ranges may be ob- 
tained by motion amplification using a servo. Fig. 5 
shows a hydraulic universal testing machine of simple 
and straight-forward design which is none the less easily 
capable of accuracy of 1 per cent or better. A pump, 
piston and cylinder are used for the loading system to 
deform the specimen, and the back pressure from the 
piston (which is a packless ground cylinder) is used 
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ESISTANCE WIRE 


IS PRO@F OF UNIFORM HEAT AND 
LONG SERVICE DEPENDABILITY 


There’s good reason why TOPHET Resistance Wire is 
used wherever dependable electric heat is required. TOP- 
HET has a reputation for helping appliance sales and in- 
creasing efficiency in critical industrial applications. For 
heating elements made of TOPHET provide uniform heat 
and long continuous service—the kind of performance that 
appliance manufacturers and industrial designers look for 

s before they specify. That’s why it will pay you to check on 
1 » TOPHET, today! 


j It’s TOPHET for “Top Heat”’ 
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PERMACEL 
ELECTRICAL TAPES 


SPEED ALL PHASES OF 
YOUR PRODUCTION / 


PERMACEL OFFERS a complete line of economical, 
time-saving electrical tapes. They are proven, job-tested 
electrical tools that fit into every phase-of electrical con- 
struction requiring reliable insulating, protecting and 
holding properties. Have one of our technicians call on 
you soon! 


PERMACEL-20 


Cotton Cloth Elec- 
trical Tape firmly 
anchors heavy gauge 
leads to power trans- 
mission coils. Used 
wheregreatstrength, 
maximum adhesive 
firmness and low 
stretch are essential. 


PERMACEL-22 


Flatback Electrical 
Tape protects tele- 
vision focus coil for 
maximum efficiency. 
High stretch; con- 
forms easily to irreg- 
ular surfaces — holds 
fast without use of 
pressure or heat. 


NNSA) Senor this 
Tamme free illustrated 
booklet ! You'll find 


a complete listing of 
economical, time-saving 
Permacel Electrical Tapes 
and their characteristics 

in this informative folder. 
Write today—on your 
business letterhead, please— 
to Dept.7A at the address 
below for your copy. 


® 


ELECTRICAL TAPES 


INDUSTRIAL TAPE CORPORATION + NEW BRUNSWICK, N. J. 
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for weighing purposes by means of Bourdon tubes. Ay 
additional spread of ranges of about 50-to-1 as well asa 
greater number of ranges are provided by power ampli: 
fication which places no load on the Bourdon tube. 

/ Some special considerations are involved in using 
movable core transformers. With shunting potentiom- 
eters for range adjustment connected across the outside 
leads of the secondary and with the potentiometer con- 
tact fed through a capacitor to the secondary center tap, 
adjustments are permanent, neutralizing the transformer 
secondary null output to the minimum voltage at a cer- 
tain core position. Quadrature voltage components due 
to the low Q of the transformer are primarily eliminated, 
although some harmonic voltages are also cancelled by 
circulating currents. Without neutralization, the voltage 
at null saturates the amplifier and prevents attainment 
of ausable sensitivity. Due to the saturation of the iron, 


Fig. 5—Back pressure from the hydraulic loading system 
is converted into motion by a series of Bourdon tubes 
which drive movable core transformers. Magnification 
ranges cover a spread of 50-to-1 in the recorder at right. 


which in this transducer is necessarily a small slug, 4 
strong third harmonic is generated which introduces 
undesirable variable torque effects. With a reasonable 
coil design this is not large enough to impair sensitivity, 
In fact, it sometimes produces beneficial eddy current 
damping. 

Range adjustment may also be obtained by a poten- 
tiometer shunted cross one-half of the transformer sec- 
ondary from center tap to outside lead. The potentiom- 
eter contacts select a certain proportion of the voltage 
on that half of the secondary. This voltage, which is in 
series with and bucked against the full voltage from the 
other secondary requires a different position of the 
core in order for the two series secondary voltages to 
add up to zero in the output lead. These potentiometers, 
therefore, provide a means of zero alignment for each 
range. This electrical method of zero adjustment i 
quite convenient in setup and use, as compared to aff 
equivalent mechanical type. 

Linearity of the coil itself is extremely high, due 
chiefly to the self-averaging effect of magnetic flux. The 
linearity is usually such that the difficulty lies in making 
sufficiently good mechanical components, such as gears 
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cer Over 7,000 Varieties and Sizes of 
‘a Stainless Fastenings IN STOCK 
e 
by Virtually every standard stainless fastening 
‘i . you might require is on hand in our stock bins 
a8 and listed in the big, 80-page Anti-Corrosive 
i Reference Catalog . . . called by many the 
‘On, "Bible of the Stainless Steel Fastening In- 
+ te . . 
patiey Fingertip Index Makes Items Easy to 
Find; Prices Are Figured INSTANTLY 
Separate sections are devoted to stainless steel 
machine screws, nuts, caps and bolts, wood and 
sheet metal screws, rivets, set screws, washers, pins 
and nails. In addition, each page shows list prices 
for all items and a quantity discount chart which 
makes cost estimating a simple task! 
Supplementary List of Hard-to-Get 
m 
a Items IN STOCK; 
Dn Special Alloy Section 
“ Thousands of odd sizes and varieties in stock 
are found in the supplementary stock list. In 
addition, special sections are devoted to 
4 type 316 and other special alloys. Other 
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ble special order service. 
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. lf YOU Use Stainless Steel Fastenings Simply Fill Out the Coupon Below and Mail 
This Catalogue is a MUST for Your Files! Today for Your FREE Copy of This Catalog 


ANTI-CORROSIVE METAL PRODUCTS CO., INC. 
Castleton-on-Hudson, New York 


Whatever application you have for stainless fastenings, this compre- 
hensive and authoritative reference will save you time, effort and 
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SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


p for free catalog now! 
2500 W. IRVING PK. BLVD. 
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GET” Dependable Power WITH CUSTOM-BUILT 


ELECTRO FRACTIONAL H.P. MOTORS! 


@ Although we have been building stand- 
ard fractional H.P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 
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screws, cams and bearings that are as linear and re- 
peatable as the coil. To preserve the linearity, especially 
over a wide range, the transformer should be only 
lightly loaded. The transformer should be mounted 
at least 1% in. away from magnetic material and con- 
ductive material should not be within % in. The only 
appreciable non-linearity is around zero voltage position 
of the core, and this arises mostly from quadrature and 
harmonic voltages. 

The nature of the movable core transformer unit is 
such that an appreciable solenoid effect can exist. 
Where zero or negligible reaction from the pickup on 
the measured object is required this effect must be 
considered. The force on the core may range anywhere 
from a few hundredths of a gram to several grams or 
more depending on the winding arrangement. The device 
is relatively immune to temperature and, if properly 
designed, may be used at both low and at elevated 
temperatures. However, in the form commercially 
available the temperature coefficient is about 0.1 per 
cent per deg F. This may be compensated for by using 
variators, or the unit may be improved by choice of wire. 
core or coil form material. 

For high accuracy in servo response the parts accom- 
plishing the mechanical null or the electrical null must 
be accurately fabricated and other parts in the servo 
system must have high accuracy. There must be no 
out-of-square bearing faces, bent shafts or eccentric 
gears (for example, as caused by setscrews). Gears 
should be generated and meshed on their pitch diam- 
eters, particularly if movement equivalent to only one 
or two gear teeth is to be resolved. Gear teeth when 
over or under meshed have a pronounced cyclic error 
when used for motion relaying. Gears should usually 
be antibacklash type to relieve the additional damping 
problem which arises from lost motion, and also to 


For additional design data on servomechanism appli- 
cations, the following articles in earlier issues of 
ELECTRICAL MANUFACTURING will be of interest. 


Anti-Hunt Servo Amplifier, February 1950, p. 114. (Re- 
printed by Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn.) 


Instrument Breadboard, December 1949, p. 119. (Re- 
printed by Reeves Instrument Corp.,, New York.) 
Basic Approach to Servomechanism Design, Richard 


Herst, December 1949, p. 80. 
see page 218 in this issue.) 
And 12 additional references listed in a bibliography 
at the end of the above article by Herst. 


(Reprint available; 


prevent lost motion from being indicated. For smooth 
following of the servo at slow speed, where the follower 
motor runs at only a small ratio of its full speed, con- 
siderably more (or different) damping will be required 
than for static indication. For smooth response at low 
speed the static friction of the system should be low to 
avoid rough behavior caused by transition from static 
to kinetic friction. Harmonic voltages in certain phase 
relations also produce a varying torque and may have 
to be filtered out. Furthermore, where one phase of a 
two-phase motor is energized at full voltage and the 
second phase has a varying error signal voltage, the flux 
field pattern in the motor is not uniform and the torque 
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UPONT TEFLON” 


gives maximum efficiency, durability in co-ax connectors 


SILVERED BRASS 


“TEFLON” 





Coaxial connector in marine radar set — 
attaches flexible cable to a 


rigid housing 


Tough new plastic has 
low dielectric constant, low loss factor, 
excellent heat-resistance 


When a material requirement calls for 
low dielectric constant, low loss factor, 
high heat-resistance, toughness, resili- 
ency —there is one material that has all 
these properties, Du Pont ‘“Teflon”’ tet- 
rafluoroethylene resin. That’s why 
“Teflon” is superior to all other ma- 
terials for use in high-frequency con- 
nectors. That’s why Sperry uses ‘““Tef- 
lon’”’ for the insulation in the coaxial 
connectors for this marine radar set. 
“Teflon” provides unequaled transmis- 
sion efficiency plus outstanding dura- 
bility. 

First, ‘‘Teflon”’ has a low dielectric 
constant (2.0), constant over the entire 
range of frequencies measured to date. 
This minimizes step discontinuities that 
produce reflections of power. In addi- 
tion, it has a low loss factor (0.0005) — 
so that little power is lost at the con- 
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for Sperry radar set 





nector, and the insulation does not heat 
up in service. 

Along with these outstanding elec- 
trical properties, ‘“Teflon’”’ has high heat 
resistance (serves up to 500°F.), elimi- 
nates danger of melting the insulation 
when soldering connections during as- 
sembly. It’s tough, too, even at tem- 
peratures as low as -90°F., won’t break 
or crack if connectors are dropped or 
banged, has just enough resiliency to 
give and conform when stressed during 
installation. 

“Teflon” is supplied by Du Pont in 
standard shapes (rods, tubes, sheets 
and tape) and molding powders. Or we 
will recommend molders or fabricators 
who can supply finished parts of ‘“Tef- 
lon.”” Write today for more informa- 
tion. Our technical staff will be glad to 
help you. E. I. du Pont de Nemours & 





Connectors made by Industrial Products Division, Danbury-Knudsen, Inc., 
Danbury, Conn., for Sperry Gyroscope Co., Great Neck, L. 1., N. Y. 


Co. (Inc.), Polychemicals Department, 
Plastics Sales Offices: 350 Fifth Ave., 
New York 1, N. Y.; 7S. Dearborn St., 
Chicago 3, Ill.; 845 E. 60th St., Los 


Angeles, California. “REG. U. 8. PAT. OFF. 


REG. U.S. par. OFF 


LS 


Better Things for Better Living 
. through Chemistry 





183 















produced is a sinusoidal function of rotor position, 
This may be prevented by exciting both phases with the 
error signal, but phase splitting of the amplifier output 
plus the double power output are disadvantages. 

. Some of the other types of transducers and a new type 
of “angle and amount” indicating circuit with automatie 
controls will be described in a later issue. OoOg 




















































How to Lay Out 
Control Circuits 
(Continued from page 101) 





workhead by a hydraulically actuated chuck, with itg 
cylinder controlled by a solenoid valve. Other cylinders 
control movement of the wheelhead slide and an ejec 
tion ram. In each case, energizing the solenoid valve 
causes the piston to move forward, and de-energizing 
the valve causes the piston to retract. The grinding 
period is controlled by a synchronous-motor-driven 
time delay relay. At the end of the time delay period, 
the wheelhead is withdrawn, and during its retracting 
motion, the workhead is retracted. When the workhead 
had completed its retracting stroke, an indexing sole: 
noid must be energized to cause turret to index, bring: 
ing a new piece of stock into position for grinding, 
This solenoid is used only to start the indexing operas 
tion and is an intermittent duty type. It simply releases 
a stop on a hydraulic motor and to prevent recycling 
the stop must be reset before that motor has completed 
its cycle. When the indexing operation is completed, 
the solenoid of an ejector valve must be energized to 
eject the completed piece of work. Simultaneously 
with the ejecting operation, the workhead valve may 
be energized, as soon as the indexing operation is 
completed, and the work is clamped in place by the 
workhead hydraulic cylinder. The workhead is then 
ready for the grinding operation. The wheelhead must 
then be brought forward to start the grinding operation 
and the time delay period must start. 

To further assist in arriving at a workable solution 
to this problem, the sequence chart may be redrawn as 
in Fig. 5, with the necessary limit switches added. 

A control circuit of this type is an excellent applica- 
tion for the use of mechanical latch relays. Such relays 
consist of two coils, one of which (often designated as 
the lower coil) when energized “makes” the latch and 
closes the contacts. The other coil (upper or release 
coil) when energized breaks the latch and opens the 
contacts. Each coil should be de-energized before the 
other coil is energized. Many relays of this type are 















Let Porcelain Products’ ceramists and electrical equipped with auxiliary contacts which break the coil 
engineers analyze your insulator problems in the circuits after they have done their work, 
development stage. They are experts in design The final design of the elementary diagram for this 
simplification and cost reduction. Whether your problem is shown in Fig. 6. In order that the sequence 
problem calls for casting, turning, pressing hot of the circuit may be more readily understood, a note 
or cold, Porcelain Products is equipped to do it is added beside most of the components to explain 


better for you. Send your inquiries together with 
prints and specifications today. Your inquiries 
will receive prompt attention. 


their operation. In addition, a “sequence of operation” 
is given below it. 

Although symmetry is not possible in this diagram, 

it is a good example of open design, with a minimum 

I ONT ITT Products Ine of crossing connections. In addition, the components 

sd 4 are, in general, in left-to-right order of sequence, as 

they operate. o00 
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How A Power Company Put Monel 


Fastenings To Work 


In 1928, engineers of the Philadel- 
phia Electric Company chose 
Monel bolts to be used on switch- 
ing equipment in two new sub- 
stations. Previous installations 
had used ferrous and non-ferrous 
bolts. But the life of these had 
been short. Atmospheric corrosion 
and rust had attacked them. Re- 
peated expansion and contraction 
had caused them to crack and 
break. 

Monel ended the problem. To- 
day, 21 years later, every Monel 
bolt is still on the job. 
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IF YOU HAVE A TOUGH JOB FOR FASTENINGS, WE CAN 
RECOMMEND TOUGH FASTENINGS FOR THE JOB...MONEL 


“Easy jobs” can be taken care of 
by ordinary fastenings. 


For ‘‘tough jobs’’ you need 
Monel*. 

Look at the properties that en- 
able Monel fastenings to give you 
extra protection against rust... 
corrosion ... shock... overstress- 
ing... vibration... heat... cold. 


Take resistance to corrosion. A 
Monel fastening resists attack by 
alkalies, most acids and salt water 
... Will never rust. 

Mechanical properties, too, are 
superior. Compare Monel with the 
free-cutting steel used in ordinary 
fastenings, and you'll find Monel is 


EMBLEM é OF SERVICE 


Monel Fastenings are stronger..tougher..safer 


20% stronger ...30% more duc- 
tile...40% tougher. 

Extreme temperatures are no 
problem either. Monel fastenings 
are safe at high heat or sub-zero 
cold. 

Any type fastening you need is 
available in longer-lasting Monel. 
Look over the places in your plant 
or product where you want (and 
need) the extra protection of 
Monel fastenings. 

TEST A MONEL FASTENING, 
FREE! Write to Bob Johnson of 
Inco. Tell him the type and size 
you want. He’ll send a sample... 
plus the address of your nearest 
supplier. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Reg. U. 8. Pat. Off. 
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All Sizes in Square 
and Rectangular Tubes 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 










































PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manafacturers of Paper Tubing for the Electrical Industry 












WICKWIRE SPENCER SPRINGS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 

THE COLORADO FUEL & IRON CORPORATION 

Spring Sales Office & Plant—2 New Bond Street, 
Worcester 6, Mass. 

Executive Office—500 Fifth Ave., New York 18, N. Y. 

Sales offices—Boston + Buffalo + Chicago « Denver 

Detroit » New York *« Oakland (Cal.) + Philadelphia 
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Design of 

| Electromedical Instruments 

| (Continued from page 109) 


response, but there is some difference in response be- 
tween various makes of instruments, and often between 
individual instruments of the same make. This, of 
course, will cause some variation in the appearance of 
a given record depending on what machine is used. 
Gilford’s more recent work, included in references 
listed at end of the text, has shown differences 
in the electrocardiograms of a single patient taken with 
various instruments. In particular he showed marked 
differences between certain records taken on commer- 
cial instruments of the string-and-pen writer type and 
those taken with a high-fidelity cathode-ray electrocar- 
diograph. He presented the records to clinicians who 
stated that while the high-fidelity records showed details 
indistinguishable in the others that no differences in 
diagnosis would be made on the basis of them. It 
should be emphasized that this in no way disproves the 
value of this additional detail, because its significance 
in diagnosis will have to await the collection of a large 
number of similar records and correlation with clinical 
findings. The electrocardiograph, as it is now produced 
by a number of manufacturers is a valuable tool and 
one which is thoroughly familiar to the clinician. High- 
fidelity equipment is available for research in the form 
of cathode-ray tubes driven by broad-band amplifiers, 
and it may well be that the position of high-fidelity 
recording will be clarified within a relatively short time 
by the collection of more data from research projects 
utilizing high-fidelity equipment. 


Conclusion 


The design of electromedical equipment, if it is to 
meet its requirements adequately, is a difficult one be- 
cause it often calls for a rather complex instrument 
which must be used in many cases by personnel un- 
familiar with the details of its operation, but the suc- 
cessful design of such a piece of equipment which 
continues to fulfill its requirements over longer periods 
of time without attention, can be the source of a great 
deal of satisfaction. With the increasing trend toward 
the use in the operating room of such devices as the 
electrocardiograph, cardiotachometer and_ electronic 
blood pressure recorders, there is opened to the elec- 
trical manufacturing industry not only a challenge in 
providing safe and reliable equipment, but a large 
potential market for successful instruments. © 0 0 
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* @ Open types 
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@ Filter Reactors 

@ Isolation 
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AUTOMATICALLY WOUND COILS 


illustrated have interlayer insulation. Wound in 
multiples of from 8 to 30, on 30 inch long kraft paper 
tubes or equivalent. Subsequent operations include 
cutting coils apart, finishing leads, wrapping, im- 
pregnation, testing. 
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Sturdy strength to resist physical shock is only one advantage of 
Universal Porcelain Insulators. Others are high dielectric strength, 
uniform density of body, ability to withstand moisture, fumes, 
heat, cold and acids. Your specifications translated by Universal 
engineers into productive runs assures you insulators that are top 
quality. For further information write. 


tue UNIVERSAL 














dj 


Pos 

New Durakool Mercury Timer 
Relays are doing things here- 
tofore thought impossible. 
Stops or starts, from .15 to 
20 second delays, millions of 
clean contacts assured. Non- 
breakable, non-explosive, non- 
corrosive. Durakool helps you 
engineer the application. Ask 
for technical Bulletin 800 


DURAKOOL, INC. 
Elkhart, Indiana 


Canadian Representative 


Céntrolite Eng. & Sales, Ltd. 
Toronto 5, Ont. 
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CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


Designing with Die Castings 
to Cut Costs 
(Continued from page 81) 





stead of clutches and external springs. The new unig 
includes an automatic stoke switch and a combustia 


For other articles on die castings in recent issues of 

ELECTRICAL MANUFACTURING, see: 

How to Choose the Best Alloy for Your Die Castings, by 
Herbert Chase, July 1948, p. 102. Composition, cost 
and physical properties for copper, zinc, aluminum 
and magnesium alloys. 

Hair Dryer Uses Die-Cast Magnesium Fan, October 1949, 
p. 166. Die casting produced intricate shape with 
thin walls; eliminated machining operations. 


blower switch as added features. In addition, the de 
sign permits a compact and neat basement installation 
with improved physical appearance, and regulator ig 
approved by Underwriters’ Laboratories. 

An outstanding accomplishment in the redesign of 
this regulator is that die castings made it possible to 
incorporate additional automatic features and provide 
for completely safe operation at no increase in cost, 
Aside from these more apparent advantages resulting 
from die castings, there is also the opportunity to use 
the power subassembly in other control functions such 
as motorized valve operations where the control unit is 
not needed. OOo 





New Single-Phase Motors 
in Integral-Horsepower Ratings 
(Continued from page 87) 





common. They can be obtained in standard open, pro- 
tected, drip-proof, explosion-proof, splash-proof, totally 
enclosed non-fan-cooled, and totally enclosed fan-cooled 
construction. 

Where the air is not contaminated with dust, dirt or 
fumes, the standard open motor is usually supplied. But 
with the present trend toward serving farm machinery 
applications, the drip-proof construction predominates 
now. It is so ventilated that moisture falling at an angle 
of not more than 15 deg. from the vertical is excluded 
from the motor. 

If the motor is used around dairies or other estab- 
lishments where the floor is cleaned with a hose and 
there is danger of water splashing into the interior, a 
splash-proof design is used. This type motor is venti- 
lated through an end bracket which has an internal wall 
that opens into the motor proper above the center line 
and excludes the splashing water from the live parts. 

Where chemical fumes are present or where explo- 
sive fumes exist that must not be ignited even if an ex- 
plosion takes place in the motor housing, the explosion 
resisting construction is required. These are available 
in several types depending upon the particular explo- 
sive gas or dust that is present (see Figs. 9 and 10). 

Totally enclosed motors need not be explosion proof 
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Anyone who has ever used or seen a kerosene lamp or lantern knows 
how steady and clear the flame is, once the wick is correctly adjusted. 
The reason for this steady, smokeless and wasteless flame is that 

the wick feeds exactly the amount of oil required. Capillary action 
does the trick, plus correct wick type and adjustment. 


Felt wicks can and do serve just as perfectly in lubrication. When 
correctly specified to meet the requirements of lubricant viscosity and 
delivery rate, they provide an accurately-metered quantity of oil 

to friction surfaces. It is not unusual for wick-lubricated bearings to serve 
without attention except at major overhauls; in other cases, re-filling 

of reservoirs at long intervals may be required. Felt wicks can be designed 
to deliver from a fraction of a drop per day, to many drops per hour; 
thus actual operating needs can be met. The basic source of wick 
lubrication technical data is American Felt Company's Data Sheet No. 6, 
“Wicks and Lubrication.” Write for it today. 


American Felt 
Com 
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For Inverting D.C. 80 A.C... . 


Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrators . 

Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, feoturing 


Ceramic Stack Spacers for Longer Lasting 
life. 


New Models 


‘A’ BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apporotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


American TELEVISION & Rapio Co. 
Quality Products Siace 1951 


MINNESOTA-U.S.-A, 


SAINT 





for ordinary applications where it is merely desired t@ 
exclude chips or dirt from the working parts. They 
may be totally enclosed or totally enclosed fan-cooled) 
In the latter type, there is an air jacket between thé 


| shell that covers the motor and the one exposed to the 


air. The air that passes between these two shells cools 
the windings, especially since it is the usual practice to 


| have an internal fan keep the warm air agitated and in 


contact with the inner jacket. 

Upon request, the manufacturer can make a motor 
for use in high ambient temperatures.* In the case of 
the capacitor type, the condensers may be mounted outs 
side the high ambient room and the motor windings 
insulated with such materials as mica, glass, silicone 
or asbestos. 

The smaller ratings of integral horsepower motors 


| can be secured with either rigid or resilient mountings, 


The larger size rigid motors can be made resilient by 


| separating the motor base from the sub-base with a 


satisfactory damping material. 
Sleeve bearings motors are available from most. of 
the manufacturers in the smaller integral sizes only, 


Ball bearing units are available in these sizes and the} 
| larger ratings as well. Some of the manufacturers sup-” 
| ply roller bearings, double row ball bearings, or tapered? 
| roller bearings in the larger sizes. 


Oog 


* See also ‘‘ ‘Hot Spot’ Motors,” C. R. Sutherland, ELEctR1cAL MANUFAC 


| rurING, March, 1950, p. 94. (Reprint available; see page 218.) 


In the concluding part of the article, which will 
appear in May, performance characteristics of the 
various types of single-phase motors will be de- 
seribed and illustrated. 


Unconventional Single-Phase Motor 


A new approach to the problem of obtaining starting 
action for a single-phase motor is found in a motof 
developed by the Hutchins Electric Company.* Te 
produce a two-phase effect, the windings are made if 


| two parallel branches as illustrated schematically for a 
| four-pole motor, page 192. A difference in reactance for 


the two branches is secured by using relatively high’ 
resistance conductors in shallow, wide slots in the A 


| coils at the left and lower resistance copper conductors 


in deeply imbedded slots for the B coils at the right. 7 
An additional series of windings (A + B) are placed 
in between the main poles, and are connected as shown 
to form two parallel circuits overall. No centrifugal 


| switch is required. 


Owing to the distribution of the polarities and the 
relative space positions on the stator the generated 
counter-emf of these circuits are approximately in phase. 
The current distribution will be different, however, and 


| such a winding arrangement requires an adjustment 


of turns in its various sections to cause it to work to the 
best advantage. 

It might be thought that such an irregular distribution 
of stator windings would cause excessive magnetizing 4 
current brought about by stray eddy currents in the J 
rotor. In many proportions of windings such is the 


* See also “‘Single-Phase Induction Motor,” Blair C. Seaman, ELECTRICAL 


MANUFACTURING, August 1949, p. 104. 
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A LINK TO 











No one realizes more than 
the farmer himself the vast 
part steel plays on the suc- 
cessful farm. With each pass- 
ing day farmers are depend- 
ing more and more on steel to 
help them get more production 
in fewer hours. 


Consider, for example, the 


SHARON 


BETTER FARMING 


drive chain depicted above. It 
is but one small item, yet the 
demand requires that thou- 
sands upon thousands of feet 
be produced annually. This 
product — like hundreds of 
products for farm use — is 
made of Sharon high quality 
steels, 


For almost 50 years Sharon 
has been a prime supplier of 
steel to the agricultural imple- 
ment industry. They know 
what it takes and how to de- 
liver it. 


Next time your needs call 
for quality alloys — Stainless 
or specials, call on Sharon. 
You'll find both the steel and 
the service without equal. 


STEEL CORPORATION ~ 


Shaw, Peaniyloania 



































case, but in distributions with more favorable propor- 
tions it is possible to secure a lesser magnetizing cur- 
rent than would be encountered in a regularly dis- 
tributed winding. The vector diagram indicates that 
the current at start in zone A lags the applied voltage 
by angle 6,, whereas the current in circuit B lags by 
the increased angle 62. In those slots where winding 
bands contain both A and B currents the vector sum of 
the current values occurs. 

The circuit below has been seleced as the simplest 
illustration of the ideas involved. Since there is a 
reduction of space angle in the arrangement shown 


Low in Cost — Small in Size — Dependable 
in Performance — AC or DC 





For television 
screen enlargers 


(A+ B)corls 


, For auxiliary 
. For industrial gas engine Z : aa 
- smoke detectors generators Schematic distribu- 


pebeopecbdesiubeebebeseseseceeenseousee i tion of coil groups 























Standasti// 
wire 
Aiagran 


in Hutchins single- 
phase motor with 4- 
pole stator and 
equivalent circuit. 











as well as a certain amount of mutual reactance be- 
For automatic 4s t Ween windings, the basic design is useful only for low- 
furnaces torque, low-starting current applications. In order to 
increase the effectiveness of this basic arrangement two 
changes are necessary: First the equivalent space angle 
= . should be increased and secondly the existing mutual 

In addition R-B-M General <n wis 
Purpose Relays are used on reactance should be reduced. These two results are 


X-Ray apparatus, permanent accomplished by making changes in the basic arrange- 
wave machines, wire recorders, 






For photoelectric 
street lighting control 































ment of the winding bands, causing certain of them to 

automotive radio telephone , ; 5 : : : 5 

communication equipment, include negative turns with respect to their own circuit 

vending machines, coin oper- but located in slots containing positive turns of the 

ated phonogaphs and many . al ate Of tl a d 

sie other suplinstions. companion parallel circuit. the many thousan 
preheaters possible winding arrangements only a few exhibit a 
What i és ‘ reasonable degree of effectiveness. Inclusion of nega- 

at is your relay problem: tively wound sections had the effect of reducing the 

Write Dept.A-4 today for Bulletin 570 total reactance of the machine and at the same time 

R-B-M DIVISION ESSEX WIRE coer. _ can be made to increase the effective space and time 


Logansport, Indiana angles if properly carried out. This arrangement is 

- used for integral-horsepower sizes. Unfortunately, a 
| complete disclosure of the system cannot be made at 
the present time pending initial acceptance of certain 
patent claims. oo00 
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plest 


is s Type FM-J Magneto made by Fair- 


banks, Morse & Co., Beloit, Wisconsin. 
Own High tension coil is wound with flex- 
ible, high-dielectric strength EMPIRE 
Varnished Bias-Cut Nylon. 


Empint VARNISHED BIAS-CUT NYLON 


/ makes compact, reliable magneto coil wrapping 


Fairbanks-Morse magneto coils are step-up transformer type, specially designed for com- 
pactness and high efficiency. Long, reliable service is secured with EMPIRE varnished 


bias-cut nylon used to wrap the high tension coils. 





w- : This highly flexible, strong material is well suited to construction involving a small 
to space factor. It is composed of closely woven nylon, impregnated with the same fine 
vO : : msi a ' : . 

te varnish used in EMPIRE Utility Bias Tape. EMPIRE varnished bias-cut nylon makes 
al a thin insulation of unusually high dielectric strength with good resistance to oil and 
re water. 

d EMPIRE varnished bias-cut nylon is one of many fine products in a complete line of 
is electrical insulation materials made by Mica Insulator Company, leader in ‘this field for 
1e more than 56 years. For further information, or assistance on any electrical insulation 
d problem, contact our nearest sales office. 

a 

A- 

1€ 

1€ 

1€ 

is 

. MICA nuldaloe COMPANY 

at 

n Schenectady 1, New York 

a Offices in Principal Cities 
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SYNCHRON MOTORS 


‘ Never Need Oiling — 
Operate Efficiently 
In Any Position — 


Motor is equipped with oil storage reservoir and 

patented oil feed to bearings. Rotor shaft, reduction 
C train, and output shaft, all have double bearings to 
Me reduce vibration and assure quiet, efficient opera- 
‘1 tion when mounted in any position. 


f SYNCHRON MOTORS 
, Are Thoroughly Tested 


More than three million of these miniature timing 
motors are now in use ... many of them for many 
years. Each motor is tested carefully to rigid opera- 
tion standards before it leaves our factory. We make 
no compromise for quality! 


Get the Facts about 
SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines. 
Fill in, tear out, and mail this coupon: 


SOCHOHOSSOSOSSSSOSSSSHSSOSSSSOSSCOOCHOSOOOESEESES 
HANSEN MFG. CO., INC. (4-50) 


Princeton 3, Indiana 
Please send data checked below: 


(J Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements. 


C) We attach outline of a special timing problem. Let 
us have your suggestions without obligation. 
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Dimensions Measured 
Photoelectrically 
(Continued from page 117) 





the photoelectric unit to be similar to the chronograph 
mounted beside it on a table carrying the turntable 
and motor. As Fig. 4 shows, the components in the 
amplifier were mounted on a chassis placed at right 
angles to the front panel. This gave rigidity to the 
housing and permitted mounting the phototube close 
to the first amplifier tube. Since it was desirable to 
leave the optical system fixed with respect to the dish 
holder at all times, the cover of the photoelectric units 
was made to slide off to the rear leaving all the equip 
ment in place. The power plug was arranged so that 
it must be removed before the cover can be taken off, 
and a blower is provided for cooling and longer life 
of parts. 

To permit both operation and recording by one 
operator it was necessary for the operator’s hands to 
be free while the circles were being measured. Rotation 
of the turntable is always under the operator’s con 
trol by means of a foot switch. After placing the dish 
in the dishholder the operator depresses the foot pedal 
which starts the turntable. This switch also energizes a 
repeat-cycle timer connected to a_ stepping relay, 
Closing the switch initiates the “off” cycle of the timer 
allowing the turntable to come up to speed ; at the end of 
the time cycle the stepping relay operates and rotates 
a selector switch to its first position, selecting the 
proper coil for the first circle. The diameter of this 
circle then appears on the chronograph in illuminated 
numbers and is recorded by the operator during the 
following “off” cycle. With the next “on” cycle, the 
selector switch is rotated to the seccond position, clear- 
ing the reading on the chronograph. The process is 
repeated for each successive position, and after reaching 
the last position, the operator releases the foot pedal 
and replaces the dish. o00 





Nylon Plastics Make 
Tough Components 
(Continued from page 114) 





fatigue than a number of metals used for the same 
parts. A particularly likely field for use of nylon 
pump parts lies in pumps designed for use with 
slurries or liquids of abrasive nature, or for chemical 
filters. Practically all pump components—gears, vanes, 
impellers, rotors, seals, valves, piston rings—can be 
molded or fabricated to advantage from nylon. Injec- 
tion molding offers definite economies for rotating parts 
frequently intricate in shape. 

Machined nylon combined with special electroplating 
techniques made possible the redesigned gyro rotor 
shown in Fig. 7. Problem was to reduce torque fric- 
tion by reducing the outer diameter, at the same time to 
maintain the other dimensions so as to use the same 
shaft. Left (a) is the original fabricated assembly in 
which the slip rings were machined from solid silver, the 
wires soldered to them, and the whole unit cemented 
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199 Washington St., Boston 8, Mass. 
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around a melamine hub and laminated phenolic insulating 
spacers. The single-piece rotor shown at the right (b) 
is machined from nylon stock with integral spacers, 
Rings are electroplated silver. Wires are carried 
through to the respective grooves by means of drilled 











Completely New! 


An Entire Series 
of NEW, SMALL 
ROTARY SWITCHES 
By “Diamond H” 


& 


Series 240 Switches 


Single _Hole Mounting 
Model Shown actual size 
114” high x 114” wide x 1” deep 

AND Attractive Bezel-equipped Models for snap- 
in mounting. 

















Both Types Available In These Circuits: 
Series Parallel 3 heat 4 position, Double Pole 
Series Parallel 3 heat 4 position, Single Pole 
ON & OFF, both Double Pole and Single Pole 
OFF-ON (circuit 1) — OFF-ON (circuits 

1 & 2) Double Pole , amd Many Others. 
[> A B23: V... 792 &., 250: V. AC. Only 
Underwriters’ Laboratories Approved 





For BIG Jobs In Applications Like 


These ... 


Hot Plates Rangettes Coffee Makers 
Fan-type Heaters Beauty Parlor Equipment 
Air Conditioning Equipment Fans Washers 
Ventilating Equipment Small Motors 

And similar appliances and equipment 













NO OTHER SWITCH WILL GIVE YOU 
ALL THESE LONG-WANTED FEATURES 


@ COMPACTNESS — unmatched by any 
other switch. 

@ HEAT RESISTANCE — completely efficient 
operation with ambient temperatures up 
to 400° F. 

@ ENTIRELY ENCLOSED — for safety’s sake 
and protection of working parts. 

@ HIGH OVERLOAD CAPACITY — ratings 
are conservative. 

@ PROVEN PEAK PERFORMANCE — thanks 
to long recognized “Diamond H” slow- 
break principle and heavy silver contacts. 

@ LONG SERVICE LIFE — because of in- 


geniously simple design and rugged con- 
struction. 


Fig. 8—SOME DIVERSE NYLON COMPONENTS. 






































holes and make direct contact to the electroplated rings. 
After being electroplated, the silver rings are machined 
to exact dimensions required. Results: Ring diam- 
eters were substantially reduced, as desired, from 1%» 
in. to 0.330 in., yet the shaft diameter of the rotor and 
the relative dimensions and positions of the other ele- 
ments were not changed. Simpler assembly was an- 
other byproduct of the redesign. Costs compared with 
the original design were about the same, although in 
this type of part, costs do not constitute a major con- 
sideration. Redesigned rotor made by Electro Tec 
Corporation for an important instrument manufac- 
turer. Nylon stock from Polymer Corporation. 
Electro Tec has utilized the same techniques for 
another manufacturer in the larger experimental rotor 
for control devices shown at (c) in Fig. 7. Manufac- 
turing advantages are substantial since the experimental 
part would replace a costly fabricated part, but in this 
application nylon has certain limitations—relatively high 
moisture absorption and coefficient of thermal expansion. 
An interesting group of nylon applications in Fig. 8 
shows both mechanical and electrical application, The 
small insulator (a) is used in a timing clock by E. 
Ingraham Company. It replaces a phenolic part used in 













































Write today for complete details on “Diamond 
H” Series 240 Switches for your applications. 












THE HART MANUFACTURING CO. 


211 Bartholomew Ave., Hartford, Conn. 
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... take, for instance, the engineering of a suitable small 
motor for American Optical Company’s M405 Universal 
Micro-Surfacer. This revolutionary optical machine, de- 
signed to smooth-grind the concave surface of lenses, 
demanded most exacting specifications for the motor unit 
io be used in driving the diamond lap spindle. 


@ The motor must be totally enclosed, to exclude dust and grind- 
ing compounds. 

@ The motor must be adaptable to a machine bed, similar to a 
lathe bed. 

@ Tolerances on center line to base dimension and all parallel 
tracking surfaces must be held to an absolute minimum, for 
purposes of interchangeability. 

®@ Parallelisms must be held to an absolute minimum to insure a 
true running spindle. 

@ Spindle must have absolute minimum of endplay and runout. 


HOLT ZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC COMPANY INC. 


MASSACHUSETTS 


OFFICES IN NEW YORK, PHILADELPHIA and CHICAGO 


BOSTON 19, 


Photo courtesy American Optical Company 


After thorough analysis and study of the problem, Holtzer- 
Cabot engineers designed a precision motor that not only 
met all customer requirements, but was priced competitively. 


This Holtzer-Cabot motorized unit, — in various 
frequencies and voltages as well as in Direct Current, is 
now being used extensively. 


Our files are filled with success stories like this. The appli- 
cation solution described here is just one of many examples 
of Holtzer-Cabot’s versatility and ability to meet customers’ 
most rigid specifications. Holtzer-Cabot motors range from 
1/2000 up to 1 H.P.; from 24,000 RPM to 1 revolution 
per day! 


GOT AN APPLICATION PROBLEM? 


If you have an application problem involving 
motors up to 1 H.P., turn to Holtzer-Cabot for the 
solution. We are eager to tackle the most difficult 
motor problem. Write for complete information. 


“builders of fine electric motors for three-quarters of a century 
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MERCURY 
SWITCHES 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 


(S 


TILTING TYPE 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type. opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make"’’ and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
ewitch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 


eeeeneeeeeteteoeeeeeteeeensteeeweeete BP eeaeeeewee® 


CANNON 
PLUGS 


AND SIGNAL 
EQUIPMENT 





Experience and know-how in designing and 
building electric specialties and signal 
equipment for 35 years and multiple circuit 
electric connectors for 25 years is a record 
for American industrial history. 

That’s why Cannon Electric serves industry 
so well in these fields. Representatives in 
principal cities, distributors everywhere. 





Cannon Electric Development Company, Di- 
vision of Cannon Manufacturing Corpora- 
tion, 3209 Humboldt Street, Los Angeles 31, 
California. In Canada: Cannon Electric Com- 
pany, Ltd., Toronto. World Export: Frazar 
& Hansen, San Francisco, Los Angeles and 
New York. 
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this application for many years. Reason for change: 
Two contacts are driven into the openings in the insy- 
lator and this has been a cause of much breakage in 
the past; the tougher nylon material has eliminated the 
breakage. Next to this part is a rather intricate nylon 
molded gear (b) which replaces a metal gear in an 
electrical switching device. Lower costs and better 
service life were obtained by the changeover. Third 
item in this group (c) is a rectangular coil form witha 
very thin wall (approximately 0.006 in.) designed spe- 
cifically to be made of nylon. In the application in- 
volved, no other material could have been used for this 
coil, since the wall thickness was a critical factor and 
could not be increased. (All these parts molded by 
Northern Industrial Chemical Company. ) 

Fourth nylon part (d) in this group is a governor 
slide button in Birtman Electric Company’s kitchen 
mixers. Made of FM-10001 material, this part is 
subjected to about 16 to 20 oz of pressure as it rotates 
at a speed varying from 2000 to 14,000 rpm. Despite 
extended service under these conditions, the wear de- 
veloped on the curved end has been found to be very 
slight. As to costs, although initial mold costs were 
high, quantity production has cut the cost per piece to 
surprisingly economical levels. 

Successful development of small, sturdy 
solenoids by the Detroit Coil Company hinged on 
nylon bobbins. These solenoids were needed for pilot- 
operated air-type and hydraulic-type valves and over- 
all dimensions were fixed by such requirements. The } 
bobbin had to show: mechanical strength combined with 
low density and small size; relatively high dielectric 
strength; high heat resistance, and relatively low mois- 















industrial 















Fig. 9—DETROIT COIL USES NYLON BOBBIN IN SOLENOIDS. 


ture shannon. Phenolic materials were ruled out; 
they could not be molded into small sizes without be- 
coming too light and fragile for the continual service 
abuse. A fabricated vulcanized fibre bobbin was the 
next choice. It met the test for mechanical strength, 
but was highly hygroscopic and failure was inevitable. 

Nylon FM-3001 molding powder with an added heat 
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1766EX 


CAPACITOR END FILLER 


FOR SEALING OIL, WAX AND 
ELECTROLYTIC PAPER TUBE CAPACITORS 





Once again Mitchel-Rond demonstrates the effectiveness ond volue of its research and development @:- produces 1766EX, 
a resin base thermoplastic having high cold flow, solid adhesion, inflexible oil resistance, absolute sealing and low-cost 
characteristics, all superior to any like product now available. 1766EX is the product long required by manufacturers of 


paper tube capacitors that must be guaranteed for operating temperatures to 105°C. 
Headquarters for Everything in Electrical Insulation™ 








Yes, once again Mitchell-Rand gives point to its repute as 
@ 







1746EX adds another to Mitchell-Rand's more than 3500 compound and wax formulas that resist high voltage breakdown, 


salt spray atmosphere, humidity, cracking or flaking, acids and alkalis .,... with excellent flexibility and adhesive qualities, 
waxes that penetrate fibre, floss, bakelite, paper and cloth and with 







high cold flow and good thermal conductivity . . . 
low viscosity, high surface tension and good electrical characteristics . .,. Mitchell-Rand has the compound or wax to meet 


your specific requirements and should the need arise for a special formula to meet a particular condition, then Mitchell- 












Rand will create the compound embodying every quality required. 








FEATURES 


in de- 
lopin 
ADHESION TO WAX Voregres 
1766EX 


—- 250/255 IMPREGNATED TUBES: (es 
fort was 
eA made to assure good bonding prop- 
erties to wax impregnated tubes 
without sacrificing hardness at high 


Re taC Lt) temperatures (100°C). 


Since penetra- 
tion of mineral 
A allele oil from oil im- 

RESISTANCE: pregnated and 
oil cooled cap- 
acitor sections tend to soften end Sealing of 

fill compositions, 1766EX was capacitors 
— meh formulated to resist mineral oils. lh oh mo 1766- 
CHARACTERISTICS: Wis are Pris 
itated by 
the low pouring viscosity and good 
bubble release which this seal ex- 
hibits. The relatively sharp melting 
point and special filler combination 
of 1766EX permit easy pinhole re- 

pair. These properties make 1766- 
EX particularly well suited for 
sealing electrolytic units 





The high cold flow 
temperature of 
Z#1766EX permits its 
use for paper tube 
capacitors which are 
guaranteed for operating tempera- 
tures up to 105°C. Employing the 
standard container specified for 
the standard M-R Cold Flow test 
(2°* in diameter by 1%"' high 
filled to depth of 1°) 1766EX will 
resist cold flow at 115°C for more 
than 24 hours. 
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valence fs In order that its ad- 
sn aptability be extended 
to almost every end 

sealing application, 
attractive low cost 
was included as a prime factor in 
the development of 1766EX .... ., 
and without the sacrifice of any 


CSS ete Mm quailty. Centers: 
















Write for your 
laboratory test 

somple .. . free reat Good 
epon reqeesf. 








INSULATING PAPERS 


TAPE AND CLOTH - 
TRANSFORMER COM 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, 
* FRICTION TAPE AND SPLICE - 


AND TWINES «+ CABLE FILLING AND POTHEAD COMPOUNDS 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 


TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING - COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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WEST VIRGINIA PULP & PAPER COMPANY 


Park Avenue. New York.N.Y 35 E. Wacker Drive. Chicago. III 


WYN 14 ae 


re} a 
A nce 
corrosion Se 
LES 
Gives you a —— 
quick, easy method of 
determining what metal 
alloys to use in 
connection with 143 
different corrosive 
agents. Ideal for metal- 
lurgists, product 
designers, engineers, 
chemists, purchasing 
agents. Sized to fit your 
pocket. Developed by 
The H. M. Harper Co., 
America's leading 
specialist in non- 
ferrous and stainless 
steel fastenings. 


FREE 


MAIL COUPON TODAY 


Oe Che ay 


2 


The H. M. Harper Company 
8204 Lehigh Avenue, Morton Grove, 1! I. 


Please rush my free copy of the Harper Computer of Corrosion Resistance. 


Fe ae OS Se Oe ee 
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stabilizer was finally selected. It met all requirements—J 
mechanical strength, water absorption, heat resistance 
(melting point is about 405 F). Detroit Coil also ing 
vestigated a modified FM-10001 compound (identified ag 
FM-1056) which is heat stabilized to provide an evew 
higher melting point (over 500 F) while retaining alf 
the other properties of the modified FM-3001. Result 
have been satisfactory and it is planned to use thig 
compound for bobbins in larger solenoids. Fig. § 
shows an exploded view of a solenoid with the nylow 
bobbin complete with a beryllium copper liner (which 
serves as a plunger guide). Note how the liner is locked 
in place by a molded-in projection on inside of thé 
bobbin. (Bobbins are molded by The Waterbury 
Companies. ) i 

At this point it might be summarized that the use of 
nylon in electrically operated products is perhaps most 
important in mechanical parts, such as gears, bearings 
cams, shafts, and as special components in textile equip- 
ment. Also, a_ specialized mechanical application 
although not a narrow one is the use of nylon molded 
or fabricated parts where resistance to chemicals ig 
important, such as in photographic development equips 
ment. Small housings offer another field of applicationj 
such as the nylon battery case for a miner’s cap lamp/ 
Here light weight, compactness and resistance to impact 
and abrasion were provided. | 

The moldability of nylon has made it possible to usé 
nylon molded gear as replacement for metals and 
laminates on a cost basis alone plus the other factors of 
lightness, quieter operation and absence of lubricating 
problems. Household appliances and portable equip- 
ment such as sound movie projectors have used such 
gears to advantage. Where intricate design is involved 
two types of gears can. be combined in one molding. 
Gears can be molded onto the shaft if necessary. But 
certain qualifications are necessary: Where unusual 
service conditions have been encountered, nylon gears 
have in some cases failed to match performance of metal 
gears. 

Nylon in Wire Insulation 


Use of nylon in wire insulation is of growing im- 
portance. Nylon may be used in suitable solvents as an 
enamel for magnet wire. Production rate is about 50 
ft per min. Nylon may also be extruded at a much 
faster rate, 1000 to 1500 ft per min. Despite the econ- 
omy of the latter method, most wire manufacturers still 
adhere to enamel coating, since they have an invest- 
ment in coating towers. Nylon insulation provides 
several outstanding properties. One of them is the 
resistance to fungus, and second is the resistance to 
abrasion. Whatever limitations may be found in the 
electrical properties, these can be compensated for by 
first providing a primary insulating coating of another 
plastic such as polyethylene. 

How does the nylon coating compare with a regular 
vinyl acetal enamel coating? The chemists closest to 
this work will admit that tests are still inconclusive and 
vary with laboratory and test method. For example, in 
one laboratory a scrape abrasion test showed that the 
nylon failed before the vinyl acetal. Yet another test, 
which used a different instrument, gave a completely 
reverse result. In the last analysis, the economics of 
use will determine whether a nylon or a vinyl acetal 
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The tubes illustrated, and described in 
the adjoining columns, are a few of the 
more recent types designed by RCA engi- 
neers. Each represents a distinct advance- 
ment over previous comparable types... 
either by virtue of its improved perform- 
ance or its contribution to the simplifica- 
tion of circuit design. 

These tubes . . . and other new RCA 
tubes like them ... provide wide design 
latitudes . . . aid in reducing equipment 
manufacturing costs. They can be used 
with confidence in new circuit designs. 

In the future, as in the past, the vast en- 
Zineering resources of RCA will be 
directed toward the development of tubes 
best suited to meet the cost and per- 
formance requirements of equipment 
designers. 


i 
\ 
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The Fountainhead of Modern Tube Development is RCA 


DEVELOPED BY RCA coe 


symbols of RCA’s engineering leadership 


RCA-6CB6 Sharp-Cutoff Pentode. A mini- 
ature type, designed for use as an i-f amplifier 
Operating at frequencies in the order of 40 Mc., 
or as an r-f amplifier in vhf television tuners. 
Its transconductance is 6200 micromhos. 


RCA-6CD6-G Horizontal-Defiection Ampli- 
fier. For 16GP4 systems, and for other 
similar wide angle systems, it makes possible 
the design of efficient horizontal-deflection 
circuits in which the plate voltage for the tube 
is supplied in part by the circuit and in part 
by the power supply. 

RCA-6S4 Vertical-Defiection Amplifier. A 
high-perveance miniature triode of the heater- 
cathode type. In suitable circuits it will deflect 
fully a 16GP4 or similar kinescopes having a 
deflection angle of 70 degrees and employing 
an anode voltage up to 14,000 volts. 


RCA-5879 Sharp-Cutoff Pentode. Of the 
9-pin miniature type, the 5879 is designed 


ELECTRON TUBES 


for a-f applications where reduced micro- 
phonics, noise, and hum are essential. It is 
especially useful in the input stages of medium- 
gain amplifiers. 


RCA-5675 “Pencil-Type” Triode for UHF. 
Employs double-ended coaxial-electrode 
structure, for use in grounded-grid circuits. 
As a local oscillator, it will deliver 475 milli- 
watts at 1700 Mc. and about 50 milliwatts 
at 3000 Mc. 


RCA-5794 Fixed-Tuned Oscillator Triode. 
Designed for Radiosonde Service, the 5794 
employs two resonators integral with the tube. 
The output resonator is tuned to 1680 Mc. 
by means of an adjusting screw. The useful 
power output is in the order of 500 milliwatts. 


For data on any of the tubes described above, 
write RCA, Commercial Engineering, Section 
D4IR, Harrison, N. J. 


& \) RADIO CORPORATION of AMERICA 


HARRISON, HN. J. 
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High Voltage Transformer for Test- 


ing Dielectric Strength — as seen in 


National’s Research Laboratories 


National’s Continuous Research 


—the answer to your 
Improved Profitable Products 


National, not only carries on a continuing quality 
control program in the manufacture of National 
Vulcanized Fibre and Phenolite to assure adherence 
to rigid specifications, but, is constantly seeking 
improvements in these products for the advance- 
ment of industries where plastics practically perform. 


It will pay you to use— 


a 


ENO 


Laminated PLASTIC 


A tough, horn-like material 
with high dielectric and me- 
chanical strength. Excellent 
machinability and forming 
qualities, great resistance to 
wear and abrasion, long life, 
light weight. Sheets, Rods, 
Tubes, Special Shapes. 


About one-half the weight 
of aluminum, possesses an 
unusual combination of 
properties—a good electri- 
cal insulator, great mechani- 
cal strength, high resistance 
to moisture; ready machin- 
ability. Sheets, Rods, Tubes, 
Special Shapes. 


National Research and ‘Engineering Service are 
available to you, without obligation—to help you 
solve your specific development problem. Write us— 


WILMINGTON 


NATIONAL VULCANIZED FIBRE.CO., 


Since 1873 


DELAWARE 


Offices in Principal Cities 









enamel would be used in any specific application. A 
combined nylon and vinyl-acetal formulation has been 
recently announced. 

Limitation of nylon where weathering is concerned 
is quite serious. Nylon parts are not suitable for 
equipment where extended outdoor exposure is in- 
volved, either as a wire insulation or as a molded or 
fabricated part. Ultra-violet rays tend to craze the sur- 
face. Nylon-jacketed hookup wire is satisfactory for 
temporary outdoor use, because of its outstanding 
resistance to abrasion, but it should not be used for 
extended outdoor purposes. As mentioned, nylon re- 
sistance to fungus is excellent and it has been already 
classified as a “funginert” material. 

Another use for nylon is in covering mechanical wire, 
By this we refer to steel wire and cable such as is used 
for electric hoists and cranes. This is usually extruded, 
Here is an electrical product application that is rarely 
thought of when nylon is discussed. But, for example, 
in addition to the use in nylon-covered steel wire for 
hoists and cranes, nylon-sheathed steel wire is also 
used for driving tuning capacitors in radio receivers. 

It might be interesting to discuss some of the nylon 
formulations which are still largely in the development 
stage. When developed to full scale production these 
might open up fields of applications which are now 
limited by certain disadvantages of the material. Here 
are some highlights : 


Formulations in Development Stage 


Stabilized formulations are being sought for light- 
and-heat resistance, or for both. Partial progress is 
reported, showing resistance to 150 C for continuous 
service which is a considerable improvement. Tough- 
ness, however, drops off under heat aging, although it 
remains relatively good. Tensile and compression prop- 
erties also remain very good. Such material would be 
particularly useful where nylon cannot be applied now 
because of its poor resistance to outdoor weathering. 

Flexible nylon is being developed to obtain a better 
flexibility at the higher heat-resistant limits. As a 
competitive material the vinyls have the property of 
flexibility, but they lack higher heat resistance. Con- 
sequently, a nylon material that would combine both 
heat resistance and a high level of flexibility would be a 
decided improvement for insulation purposes. 

Among the potential uses of nylon is the use of this 
material in sheet form as insulation for fractional- 
horsepower motors. As yet nothing definite can be 
released. If successful, nylon sheet insulation may pos- 
sibly replace varnished cambric. Another application 
being considered for such sheet insulation is in aircraft 
equipment, where it is felt that nylon will provide rela- 
tively better resistance to humidity than ordinary insu- 
lating fabric or paper. This comment may require 
clarification, since nylon is ordinarily considered as 
having a high moisture absorption rate. However, 
actual volume resistance after humidity exposure has 
been found superior to varnished fabrics and paper. 

Another possible use of nylon is as a thrust bearing 
knob in a dental drill motor, replacing a nitrided steel 
thrust bearing. 

In one of the Armed Services, an experimental 
nylon molded telephone handset has been developed. 
Other examples (if not restricted) could be cited to 
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AMERICAN QUALITY SPRINGS 





put , } orformance indunance into any product! 


HE ever-swelling tonnages of springs being shipped 
a of our mills . . . the enthusiastic comments our 
salesmen and engineers are receiving from all quarters on 
the performance of these springs, are hard and fast proof 


of this fact: 


American Quality Springs are one of the best forms 
of “performance insurance” you can possibly give 
your product! 


Just 30 minutes spent in one of our spring mills would 
convince any spiing user that he could place complete 
confidence in our American Quality Springs. For he’d 






APRIL 1950 


see machinery and facilities that are generally regarded 
as the finest in the industry. He’d witness the skilled 
work of some of the best spring and wire men in the 
country. And he’d see the over-all efficiency which is 
characteristic of all of our wire product operations. 

Our engineers know springs. They’re ready to tackle 
your problem. Why not get in touch with us soon? 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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This is the latest ve 
Transfer Switch, rated 3 pole, 300 ampere for 3 
phase service. It’s front connected for service at 
top and bottom; back connected for load circuits 
at center. It’s also available with all terminals 
back connected. Sizes range from 75 to 1,000 
amperes, all forms and for AC & DC; for inductive 
and non-inductive loads. 


= 
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Every power and lighting circuit where human 
beings, production and valuable processing are 
involved should have two independent sources of 
current — normal and emergency. Every control 
center distributing such a load should have the 
normal and emergency service connected by a 
sure acting, dependable automatic transfer switch. 
We recommend the design illustrated here for 
this purpose. Streamlined to fit into modern pan- 
els, it provides the same dependable ASCO trans- 
fer service as always. 



















Automatic Transfer Switches Remote Contro! Switches 
Contactors Relays 


We also manufacture a complete line of Solenoid 
<" Operated Valves for Automatic and Remote Con- 
= trol of Liquids and Gases. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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show that the potential uses of nylon are even greater 
than are indicated in this review. OOo 
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and Transients 
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pletely insulated. 

In order to prevent foreign matter from entering the 
pump, a fine wire-mesh screen is placed at the bottom 
of the tank. Many types of pump nozzles have been 
designed to meet different injection requirements. A 
special nozzle allows receptacles to be filled through 
a single, 34,-hole without an air-bound condition. 

With the 4-hp 1725-rpm motor supplied, the maxi- 
mum ejection rate is 88 per min. Rate can be either 
increased or decreased with a gear or belt drive. If 
required, timers can be designed-in to automatically 
program the operating cycles. Variable-speed drives 
can be incorporated to proportion flow between two or 
more metering pumps and remote control systems can 
be incorporated. o00 


Silicone-Glass Molding Resin 


Developments in high-temperature _ silicone-glass 
laminates (see ‘‘Electrical Insulation—Navy’s Program 
Moves Ahead” p. 88, Nov. 1948 EvLecrricaL MANvu- 
FACTURING) have made research necessary in molded 
compounds with comparable properties. Currently an- 
nounced by General Electric Company Chemicals De- 
partment is a glass-fiber-base silicone molding resin, 
claimed to be the first of this type commercially avail- 
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FIBERGLAS 


Lahbprs " 
Wh When you order 


SLEEVING & TUBING 


... because 


Saturated Sleeving and Varnished Tubing 


made with Fiberglas Yarns— 


UL) Fe) CI 7) et 


LESS 19) MORE AND MORE PLACES! Resist high internal and ambient temperatures 


Resist moisture 





Add fire safety 


Are not affected by soldering heat 





Are lower in cost than cotton-base sleeving 


HEYA 











*Fiberglas is the trade-mark (Reg. U. S. Pat. Office) of Owens-Corning 
Fiberglas Corporation for a variety of products made of or with glass fibers. 


| | | 
| | | | | 
es “ ‘aol OWENS-CORNING . 
1939 ‘40 ‘4 42 43 ‘4445 464? Aa ee a 
AVERAGE PER POUND COST OF FIBERGLAS YARNS g I B 3 se e wN < Yee 


OWENS-CORNING FIBERGLAS CORPORATION, Textile Products Division, Dept. 16 East 56th Street, N.Y. 22. 
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ANY RPM 


THOUSANDS of SPEEDS 
AT THE TOUCH of YOUR HAND 


You can diminish or increase the speed of your 
machines to the exact rpm required for top produc- 
tion by installing the U. S. Varidrive Motor. It’s the 
original all-in-one unit that eliminates cone pulleys, 
gear-changing contraptions or extraneous speed 
changers. A convenient control handle is operated 
for instant change from speed to speed. You'll get 
more production and synchronize the speed to the 
operator's ability. The improved U. S. Varidrive 
embodies the new Autotaut belt tensioner which 
counterbalances varying loads so that no slippage 
occurs. 


U.S. VARIDRIVE MOTOR 
1 TO 10,000 RPM Y4 TO 50 HP 



























When you use a U. S. Varidrive you can count on 
the full rated horsepower at the power take-off 
shaft. There are countless applications for the Vari- 
drive. It regulates speed of machinery to compen- 
sate for variation in workers’ abilities; permits quick 
change to give the right speed for different types 
of work in production; it adjusts speeds to compen- 
sate for changes in viscosity, temperature, humidity 
or quantity, etc. Think of the numerous applications 
in your plant where variable speed will increase 
production efficiency—then apply Varidrives. 


A tip to the very wise —buy Varidrives 


U.S. ELECTRICAL MOTORS. Inc. 
Los Angeles 54, Calif. Milford, Conn. 


Lee a a eS 


U.S. ELECTRICAL MOTORS. Inc. EM 
Los Angeles 54, Calif., or Milford, Conn. 
Send Bulletin 1515 featuring U.S. Varidrive Motor. 
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able. Featured properties: Heat resistance (continu. 
ous) 250 C; impact strength (Izod) 4.40 ft-lb per in, 
of notch ; water absorption, 0.07 per cent ; arc resistance, 
250 sec. But as with silicone-glass laminates, the tensile 
strength is on the low side, 3250 psi. All values are 
average, and based on standard tests. 

The compound (identified as G-E 12810) does not 
support combustion; operating tests under extreme 
conditions indicate that no toxic gases are released 
when burned. The latter point is important since this 
material is being evaluated for Navy use in shipboard 
apparatus such as switchgear and circuit breakers and 
toxicity has to be closely limited. Good moldability is 
cited as another feature, although it is important that 
recommended molding methods be carefully followed 
especially if transfer-molded. Price is still on the very 
high side—about $8.00 per lb—but as with other of the 
newer materials cost is expected to come down as 
applications expand. Complete property data and mold- 
ing instructions available from manufacturer. O OO 


Compactness in Multidrives 


In the design of a mixing machine for use in the 
pulp industry for board forming, elliptical agitators 
were used to provide a stock of uniform consistency 
within the vat. Requirements of the mixer shown in 
Fig. 1 necessitated an individual variable-speed drive 
on each agitator. Since the agitators have to be driven 
at a low, variable speed, and it is also desirable to 
keep the mixer compact, a motor with the necessary 
power and low speed would be too large. 

To solve the problem, the engineers of Oliver United 


Fig. 1—Seven individual variable-speed drives are cou- 
pled to the agitators through small worm-gear reducers 
in this board forming machine. Five of the reducers are 
visible and two more, arranged for “ceiling” mounting 
are on the opposite side. 
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ERE’S a Geon polyvinyl 
H plastic insulated wire that’s 
answering high temperature prob- 
lems for radio men. And for the 


television and electrical appliance 
fields, too. 


The material used—Geon plas- 
tic 8630—has the Underwriters’ 
Laboratories approval for 105°C. 
in tubing, and 90°C. on wiring. 


Heat resistance is just one ad- 
vantage of Geon polyvinyl plastic 
for wire and cable insulation. Geon 





is age-resistant—good for years. 


It’s moisture-resistant—extra pro- 
tection against shorts. It is not 
affected by acid or caustic—or 
sunlight, grease, oil and oxidation. 
It resists flame and is extremely 


tough and abrasion-resistant. 


With Geon, thinner insulation 
may be used safely, a cost-saving 
that also allows more conductors 
per conduit. A wide color range is 
available, simplifying hook-up 


and circuit tracing. 


FOR THESE WIRES! 





Write for information. Ask 
about Geon plastic 8630. It may 
be just what you need to lick high 
temperature wire insulation prob- 
lems. Please address Dept. GF-4, 
B. F. Goodrich Chemical Com- 
pany, Rose Building, Cleveland 
15, Ohio. 
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A DIVISION OF 


B. F. Goodrich Chemical Company ......22:2.¢:.00 


GEON polyvinyl! materials «© HYCAR American rubber © GOOD-RITE chemicals and plasticizers 
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YOUR PRODUCT will 
Sell BETTER .. . Serve BETTER 
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VOLTAGE 
STABILIZERS 


Building a Raytheon Voltage 





























NOTE THESE FEATURES 


Patented magnetic-type stabi- 
lizer 


Stabilizer into your product 
gives you at low cost a potent 
sales advantage. You can 
promise — and deliver — 


Constant AC output voltage 
(+%%) 

Wide AC input voltage limits 
(+15%) 

Quick response — stabilizes 
varying input voltage within 
1/20 second 

Entirely automatic — no mov- 
ing parts 

Compact, light in weight, takes 
little space 








better, more reliable, more 
efficient performance regardless 












of varying line voltage. An es- 
sential component for all elec- 






trical equipment, Raytheon 
Voltage Stabilizers are avail- 
able in a wide variety of stand- 
ard models or they can be 
custom-built to meet special 
requirements. Write for Vol- 
tage Stabilizer Bulletin. 


RAYTHEON MANUFACTURING COMPANY 
Magnetic Components Dept. 6460EM 


WALTHAM 54, MASSACHUSETTS 















Ruggedly built — safe at over- 
loads 

Designs are available in rat- 
ings from 5 to 10,000 watts 







































IMPROVE YOUR 
ELECTRICALLY 

HEATED PRODUCTS 
AND EQUIPMENT: WITH 
THERMALINK ELEMENTS 
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FLANGE Le emia! 
MOUNT UNITS THERMOSTAT 
MODELS 








see ee) ee MI ZIC WM te) Meat 
Write Dept. 
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ELECTRO-THERM INC. 





8024 GEORGIA AVE., SILVER SPRING, MD. 









Filters, Inc., Hazleton, Pa., and Oakland, Calif., used 
a 3%4-hp variable-speed d-c motor in combination with 
a worm-gear reducer made by Michigan Tool Co,, 
Detroit, Mich., for each of the agitators. The reducers, 
shown in Fig. 2, have a center distance of only 3 in, 


a 
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7 
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i 


1 CONVENTIONAL REDUCER 


4 OF SAME CAPACITY 


ad 










Fig. 2—Reducers used in the machine have a center dis- 
tance of 3 in. although they have the load carrying capac- 
ity of a 5-in. worm-gear reducer. Double enveloping 
characteristic of the gearing results in greater contact per 


tooth as well as more teeth in contact. 





with a load carrying capacity of the usual 5-in. worm- 
gear reducers. Without the reducers, it would have 
been difficult to achieve the same compactness. 
Principal element of the machine is a large compart- 
mented cylinder, 8 ft in diam and 2 ft wide covered with 
a fine mesh wire screen, rotated by a 15-hp 230-volt 
variable-speed d-c drive at speeds ranging from 242 to 
1450 rpm. This cylinder rotates in a vat continuously 
supplied with a fiber and water-pulp mixture of con- 
trolled consistency. Two 125-hp vacuum pumps, con- 
nected to the machine through a manifold valve, causes 
the pulp to deposit on the screen. The seven agitators 
insure formation of a uniform mat of fiber on the 
periphery of the cylinder. Feed box is driven by a 2-hp 
126-rpm d-c motor, the filtrate pump by a 100-hp 720- 
rpm constant speed motor, and the tube pressure sys- 


— 


tem by a 1-hp 1750-rpm constant-speed motor, UU Y 


Change of Steel Cuts Costs 

Here’s what happened when the Ideal Wrapping Ma- 
chine Co. of Middletown, N. Y., changed the steel in a 
cutter plate used in a caramel candy wrapping machine. 
The job called for a steel with high strength and enough 
corrosion resistance to withstand the attack of sugar 
and fruit acids. At the same time, good machinability 
was of considerable importance because it was neces- 
sary to have a close tolerance on the width of the knife 
slots. 
Originally, the Company used an 18-8 chrome-nickel 
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PYREX Cylinders Help The Engineers 


BRAND 


Solve A Merchandising Problem 


Here is another case where glass by Corning 
helped an engineering department lick a mer- 
chandising problem. It points up once again how 
versatile glass is as an engineering material. 

The ‘‘Pressure-Purger,’’ made by Choldun 
Manufacturing Co., cleans automobile cooling 
systems by forcing a preheated chemical solution 
through the radiator and motor block water 
jackets under pressure. A reversing action loosens, 
dissolves and filters out rust, scale, grease and 
grime . . . before your eyes! That didn’t happen, 
however, until Choldun’s engineers got together 
with Corning. 

Visibility was the key factor in merchandising 
the Pressure-Purger for with it garage men could 
show customers exactly what was happening. 
Glass was the obvious answer. But this glass also 


CORNING, NEW YORK 








Technical Products Division: Laboratory Glassware, Signalware, Glass 


CORNING GLASS WORKS 


Corning meand research i Glad 


had to possess high physical strength, as well as 
extreme thermal and corrosion resistance. It had 
to meet close mechanical tolerances. It must be 
reasonably priced. 

All of these requirements are inherent in PYREX 
brand glassware. Corning-know-how makes it 
available in volume at low cost. Result: a product 
that helps to sell itself by demonstration through 
glass. If you are a product or 
design engineer, check the 
possibilities of using glass by 
Corning before the blue print 
stage. Send for** Properties of 
Selected Commercial Glasses”’ 
and ‘‘Design and Manufacture 
of Commercial Glassware.” 


ee eee ee 


| CORNING GLASS WORKS, Dept. EM-4, Corning, N. Y; 
| Please send literature checked: 

| (© “Properties of Selected Commercial Glasses.” 

1 © “Design and Manufacture of Commercial Glassware.” 
NAME __ TITLE 

j COMPANY 

ADDRESS, 


Pipe, Gauge Glasses, Lightingware, Optical Glass, Glass Components ' city . STATE. 
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stainless for the job—then changed to Carpenter No, 
5 (Type 416). In studying their requirements, it was 


é 
determined that the 18-8 provided more corrosion re- 
LOOKING FOR 





g¢ AGASTAT 


Readily adjustable—instantaneously recycling — 
wide variety of applications. Write for literature. 


AGA AGA AGA AGA 


“ ¥ sistance than was actually necessary, and it was also 
Vv a higher in cost. After changing to a straight-chrome 





_ free-machining grade, they obtained the necessary 

AIRPORT —STIMSONITE AGALOY ASSSTAT bake . 
LIGHTING —-REFLECTORS = saquirmemy = smauiTuSING =k ek a strength and corrosion resistance at less cost, along with 
AMERICAN GAS ACCUMULATOR COMPANY good machinability to uniform tolerances (-+0.002- 


0.000). Further advantages were: (1) the part is used 
without final heat treatment; (2) unit cost was reduced 
by $6.00. Another good example of how users are 
cutting costs by fitting the right stainless grade to the 
job. Oo0 


1027 Newark Avenue * Elizabeth 3, New Jersey 





High Strength Percussion Welds 


Improved techniques in flash welding now permit 


a 

Crs apa! | welds that do not materially reduce the mechanical 
| properties in high-strength aluminum alloys that have 

e Pe ©) BD 0 eit @) N | been heat treated before welding. This welding tech- 


| nique, developed by the engineers of Reynolds Metal 
i Co., Louisville, Ky., is a form of percussive welding. 
| This is a resistance-welding process wherein a rela- 

GREY Pe) CASTINGS | tively intense discharge of energy occurs simultane- 
ously or slightly before the application of high pressure. 

With this process welded structures can be made from 


ONE OF THE NATION'S heat-treaded aluminum alloys, especially in extruded 


ne 
aa 


<i shapes. 
LARGEST AND MOST MODERN Joint thickness determines joint strength to a large 
PRODUCTION FOUNDRIES degree and it is therefore desirable to keep weld thick- 


ness to a minimum; this method produces welds meas- 
uring less than one-thousandth of an inch across the 
See C et ae Ey weld zone. Since the weld itself is so small, strength 
THE WHELAND COMPANY _ of the joint is practically as strong as the adjacent 
parent metal. Grain structure alongside weld is prac- 
Reda ADA Ebony tically unaffected except for a small amount of cold 

work caused by the pressure. 

Heat-treated aluminum tubing can be joined to plain 
tubing ; aluminum tubing can be joined to copper, stain- 
less steel, Monel, or any other alloys without regard 
to the dissimilar metals in the joint because the fusion 
zone is so small that practically no intermixing occurs 
and no change in grain structure. Development work 
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ELECTRICAL MANUFACTURING 


For Vital Control Circuits 
_in Curtiss Electric Propellers 


Te DETTE 


ELECTRICAL CONNECTORS 


. 
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Unfailing dependability is the standard set by 
Curtiss propellers and American Air Lines in their 
selection of equipment. 


Bendix-Scintilla is therefore the logical choice 
for the electrical connectors in the Curtiss Electric 
propellers on American Flagships. 


In fact, wherever circuits must be arranged to con- 
nect and disconnect with ease and certainty 
Bendix-Scintilla is the choice. 


Moisture-proof 
Radio Quiet 


Single-piece Inserts ‘ - ‘ 
* Remember whenever there is no compromise with 


quality —it pays to specify Bendix-Scintilla electri- 
Lightweight cal connectors—the finest money can buy. 

High Insulation Resistance 

Easy Assembly and Write our Sales Department for detailed information. 
Disassembly 


Vibration-proof 


Fewer Parts than any other / BENDIX 
Connector “ SCINTILLA 


No additional solder required 
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Announces 


a LOW-COST 


High-Performance 


KOVAR-GLASS 


















Here is a well-made, 

dependable, low-priced 
Kovar-Glass Seal, with 
the following highly desir- 


able features: 
@ Easy to Assemble 
@ Mechanically Strong 
@® High Flashover Voltage 
@ High Thermal Shock Resistance 


® Attractive Appearance 








@ Immediate Shipment 


@ Low Cost 
























Write for Samples 
and prices Typical 
Stupakoff Kovar- 


Glass Seals 























CERAMIC & MANUFACTURING CO. 
LATROBE, PA. 












is being done with tubing for refrigeration applications 
to eliminate interior flash. The weld is made in suc} 
a manner that no extruded fin remains, either inside o; 
outside the tubing. Metal is burned off during the flas} 
leaving only a few small globules inside tube. OOo 


Automatic Capacitor Switch 

When power factor capacitors are used in banks or 
groups, it is often desirable to cut them in and out of 
the circuit at specified intervals during the day to pre. 
vent a leading power factor, reduce line watts loss, 
prevent excessive line voltages during long light-load 
periods, and to switch off capacitors used for reducing 
kva demand after a high demand period. A_ switch 
designed by Engineering Products, Indianapolis, Ind, 
consisting of a main line circuit breaker and a syn 
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chronous motor driven timer with a weekly calendar 
switch controls the capacitor switching on a predeter- 
mined weekly schedule. The trip coil of the breaker 
is actuated by the timer. 

Various cycles of on and off can be set up for daily 
performances, and an omitting device permits a selec- 
tion of days of operation in any one week. At the end 
of the week, another identical cycle starts. A special 
design of the timer drive incorporates a reserve-spring 
clock mechanism which automatically continues the tim- 


ing cycle even though electrical power fails for a short 
time. ooo 


Low-Carbon Stainless 


Up to the present it has been necessary to add 
columbium or titanium to austenitic stainless steels as 
“stabilizers” to minimize the adverse effects of carbon 
and render the alloy less susceptible to intergranular 
corrosion. The supply of these elements is sometimes 
critical. Consequently conservation is served by avoid- 
ing their use unless absolutely necessary. Investiga- 
tions have been carried out by Carnegie-IIlinois Steel 
Corp., Pittsburgh, to determine a practical method to 
manufacture chrome-nickel stainless steels with the 
lowest possible level of carbon. Concurrently with the 
development of manufacturing techniques, corrosion- 
testing programs were set up. The testing program has 
indicated that, on the basis of established standards, 
the 18-8 steels containing not more than 0.03 per cent 
carbon have a resistance to intergranular corrosion 
equivalent to that of 18-8 columbium and titanium 
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MADISON-KIPP 
ZINC and ALUMINUM DIE CASTINGS 


The three segments of a circle here illustrated 
show bosses, beads, smooth edges, and true radii 
so necessary in washing machine service. No 
other process can provide these features so easily 
or economically. 

You may be able to reduce the weight of your 
parts, add eye appeal, strength, and economy by 
adopting Madison-Kipp die castings. 

Please address your inquiries to our home office 
in Madison, Wisconsin. 
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“| MADISON-KIPP CORPORATION 


l- 

iS 214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. 
S, ANCIENS ATELIERS GASQUY, 31 Rue du Marais, Brussels, Belgium, sole agents for 
it Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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SELF-LOCKING HOLLOW SET SCREW 
WITH 
MONEY-SAVING KNURLED POINT 
“WON'T SHAKE LOOSE" 


Knurled Head Socket Cap Screws 
Fiat Head Socket Cap Screws 
Self-Locking Socket Set Screws 


Knurled Head Stripper Bolts 
Precision-Ground Dowel Pins 
Fully-Formed Pressure Plugs 


See us at Space 128, A. S. T. E. Exposition, 
April 10-14, Convention Hall, Philadelphia. 


—SPS 
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STANDARD PRESSED STEEL CO. 


JENKINTOWN 9, PENNSYLVANIA 





stainless steels. Welding tests have confirmed these 
results and demonstrated that the low-carbon 18-8 mate. 
rials can replace the stabilized types for those applica. 
tions, such as welding, that involve short heating times 
in the sensitizing temperature range. OoOg 


Radio to the Rescue 


New air-sea rescue transmitter-receiver, designed and 
developed by Communication and Navigation Labora- 
tory, Air Materiel Command, at Wright Field, Dayton, 
Ohio, is a miniaturized battery-operated unit which 





will in time become standard equipment for every 
USAF pilot and airman. It replaces the old ‘Gibson 
Girl.” Unit is already in production in the Los 
Angeles plant of the Hoffman Radio Corp. Known 
as the URC-4, the set is not much larger than a ration 
kit, and can be held in one hand. The mercury-type 
battery is a separate unit with a rubberized cable 
attaching it to the transmitter-receiver section, and 
just long enough to allow the battery to be slipped ina 
pocket while set is in use. It operates on two channels 
and can transmit and receive both voice and code 
signals. ood 


Simplifying TV Receivers 
At a recent meeting of the engineering department of 
the RMA and IRE at Syracuse, N. Y., engineering 


studies presented by W. B. Whalley and A. F. Martin } 


of the Physics Laboratories of Sylvania Electric Prod- 
ucts Inc., Bayside, N. Y., covered simplified TV re 
ceivers and improvement in picture tube contrast. The 
study of TV receiver simplification, according to Mr. 
Whalley, commenced with an analysis of basic TV 
receiver requirements capable of yielding high quality 
performance, and revealed that simpler and therefore 
less expensive circuits can give high quality TV re 
ception. Fewer components mean fewer failures and 
less need for servicing. One way in which simplifica- 
tion is possible is through the development and use of 
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custom molder's know-how j77* 


F pays to use your 


you may find you need fewer parts! 


* a you had designed an iron 
to gladden any ironer’s heart, only to 
find that the piastic handle would have 
to be made in two halves to retain all 
its selling points and hence would cost 
too much. 

What to do? Using successful past 
experience as a guide, Noblitt-Sparks 
engineers conferred with their custom 
molders. 

Drawing on a solid background of 
plastics and molding techniques, these 
molders helped to work out a new one- 
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Noblitt-Sparks Industries, Inc., Columbus, Indiana 


Plastics Research Products Co., Urbana, Ohio 






PROJECT 
Handle for Arvin DeLuxe Electric Iron 


CUSTOMER 
MOLDER 


MATERIAL 
Durez general-purpose phenolic plastic 


piece Durez handle with the desired 
heart-shaped indicator window, ther- 
mostat knob recess, undercut engrav- 
ing, and a separate cord retainer that 
converts the iron for right- or left-hand 
use in an instant. This new handle 
eliminated the costly operation of as- 
sembling two component halves with 
screws and inserts. The high natural 
finish of the Durez phenolic makes 
buffing unnecessary. Flash is removed 
by an undercutting profile fixture, thus 
providing a smooth, comfortable, and 


PHENOLIC PLASTICS THAT 


PHENOLIC 


PTs) ae 


a 
















decorative solution to an otherwise 
costly hand cleaning problem. 

Not every manufacturer can use his 
molder’s know-how to reduce the num- 
ber of molded parts and their cost by as 
much as a third, as this one did. Yet 
good custom molders can supply good 
ideas as well as good moldings. 

Like Plastics Research Products, 
your molder knows how to use the 
excellent properties of Durez plastics 
to your best advantage. Call freely on 
him — and on us. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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DIDNT HAVE TO 
“a TELL HiM"“How” 


‘The Redskin... 
of course 


5] SANGAMO’S NEW MOLDED PAPER 
a TUBULAR CAN HELP SOLVE YOUR 
PRODUCTION LINE PROBLEMS! 


The Sangamo Redskin has the “How’’ 

it takes to tie into production lines. 

The strong, tough plastic casing stands 

rough handling and the especially de- 

{ signed, flexible leads are troublefree . . . 

Cy they resist breakage and they can’t 

pull out. It is used extensively by television manu- 

facturers because it gives dependable long life 

operation at 85° C. The thermo-setting plastic case 

is molded under low pressure—assuring elements 

undamaged in fabrication, longer life, greater de- 
pendability, and the absence of “hot spots.” 


A trial of these better molded tubulars will convince 
you. See your Jobber, or write for Catalog No. 800, 
which gives full information on the Redskin and 
the rest of the Sangamo Tribe. 


Cn 


NEVER FLINCHES 
IN THE PINCHES! 


WATER TEST: Far surpasses PULL TEST: Leads resist 


any existing specification re- ° 


quirement. 


HEAT TEST: Excellent 
operation under high tem- 
perature conditions. 


breaking or pulling out. 
Takes rough handling. 


LIFE TEST: Long life even 
under most severe operating 
conditions. 


SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
In Canada: Sangamo Electric Company Limited, Leaside, Ont. 
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multipurpose tubes; three distinct functions can fp 
provided simultaneously in one tube where three tubg 
are now used. 

In a paper entitled “An Evaluation of Televisiog 
Viewing Tubes,” Mr. Martin questioned the value of 
tint or color in filters. The only real advantage, he 
states, is their ability to alleviate the loss of contrag 
caused by ambient light, halation, reflection from the 
back of the safety window and hot spots due to reflee 
tions from the curved face of the tube. Filters do im 
prove contrast since extraneous light must pass through 
the filter material more times and for a greater distange 
than the direct light from the picture. OOg 


Electronic Metal Detector 


Designed to safeguard non-metallic products from 
tramp-metal particles as small as 4%» in. in diam, a 
electronic metal detector made by Allis-Chalmers Mfg, 
Co., Milwaukee, Wis., consists of two boxlike compart 
ments separated by spacer blocks to form an inspection 
aperture. Material to be inspected is passed through 
this aperture where it is continuously screened bya 
high-frequency magnetic field. Whenever a stray metal 


particle enters this field, resulting disturbance triggefs 
control devices which may operate in a variety of ways: 
draw attention to, mark, reject the contaminated por 
tion, or even stop the conveyor carrying it. 

Lower head of the device contains an oscillator; 
upper head, a detector. Oscillator energizes the two 





Mechanically-bonded Condenser 


Refrigerator plate-type condenser produced by North 
Chicago Div. of Houdaille-Hershey Corp., North Chicago, 
Ill., uses a mechanical bond between the tubing and light 
gage metal sheet to give an effective contact of 60 per 
cent. This new method can be readily controlled during 
production and eliminates warpage and faulty contact. 
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NEasbestus—the wire for “hot spots”— Guard your product reputation by using wires and cables 
Asbestos and asbestos-varnished cambric of greater reliability, superior performance and longer life. 


insulated. There’s a National Electric insulated wire and cable for 
Indestructo—maximum service under every purpose—also special wires and cables built to your 
severe usage—Tough, durable Neoprene eS aye specifications. Our staff of electrical wire 
jacket. TT aaa and cable engineers will be glad to dis- 

‘oye | cuss your requirements with you. Call 


| 
Engineered for the jobs they are intended | | 


to do. ‘ tl Day Bes} our nearest representative or write direct 
me Us to the factory. 


Built for top performance and maximum 


endurance. . : 
They add life to appliances, tools, apparatus Nati 0 nal © ect ric 


and equipment because they have plenty of PARAVTOOUCTS CVURPVURBATION 


“abuse resistance.” 1313 CHAMBER OF COMMERCE BUILDING - PITTSBURGH 19, PA. 
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Same 
Mounting 
as AC 
Contactor 


SOLENOID CONTACTORS 


save installation time 

















Unit construction — 
Fit standard AC mounting 


Now, with this modern, compact solenoid-type con- 
tactor... you'll no longer have the nuisance of drilling 
special holes for each component and furnishing spe- 
cial insulation. 

Ward Leonard’s new Size 1, 2 and 3 DC Solenoid 
Contactors are unit-insulated—and have metal base 
plates which fit AC contactor dimensions. 

Same accessibility of wiring as AC contactors... 
silver-to-silver contacts . .. components interchange- 
able with AC contactors. 

Write for new Bulletin 1950. WARD LEONARD 
ELECTRIC CO., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 











WARD LEONARD 








ELECTRIC COMPANY 
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lower feed coils setting up high-frequency electro-mag- 
netic waves through the inspection aperture. High fre- 
quency fields established by these coils are equal in 
magnitude but opposite in direction. Because of this 
balanced condition, voltage induced in the detector coil 
will be zero. When metal is introduced in the aperture, 
the field becomes unbalanced and a voltage is induced 
in the detector coil. This voltage is amplified and fed 
to a detector tube which triggers a thyratron and ac- 
tuates control or reject relays. oOoog 








Electric vaporizer uses a 15-watt heating element and 
a thermostat to control the evaporation of paradichloro- 
benzene insecticide in an enclosure. Since the proper 
saturation to kill moths is a function of the temperature 
of the insecticide cake, a thermostat in this unit made 
by Moth-King Corp., Detroit, Mich., opens the heater 
when a temperature of approximately 180 F is reached. 


NEW REPRINTS AVAILABLE 

In this space each month new reprints of feature ar- 
ticles in ELECTRICAL MANUFACTURING will be 
listed. Single copies will be supplied free of charge to 
readers of record upon letterhead request to: 







J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave. New York 20 












The following reprints will be available about April 10. 
Since quantities are limited, requests will be served in 
order of receipt. 


Selection Chart for Plastics Materials, February 1950, 
4 pages. Average properties, costs, and fabrication 
methods for 13 thermoplastic and 11 thermosetting 
materials. 










Problems in Fungus and Moisture Deterioration, March 
1950, 12 pages. Protection of electrical components 
and equipment for civilian use in temperate climates. 


Progress in Synthetic Mica, March 1950, 8 pages. Com- 
prehensive report on the status of coordinated re- 
search projects aimed at large-scale commercial pro- 
duction. 


Microwaves Offer New Control Functions, March 1950, 
8 pages. How the functions of a photoelectric con- 
trol and many others can be performed. Basic facts 
for applying this new control medium. 


For reprints previously announced as available upon 
request see ELECTRICAL MANUFACTURING, March 
1950, page 210. 
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Send for Your Copy 





Yours for 
the asking 


to help you select the 
right porcelain for your job 


“A Brief Survey . . .” was prepared 
by our technicians to help you solve 
your materiel problems, show you 
many economical methods of porce- 
lain and ceramic applications, give you 
detailed information on our large va- 
riety of molded ceramics for resist- 
ance to electricity, heat, moisture, 
chemicals and weathering agents en- 


countered in widely varied industries. 
WRITE TODAY! NO COST! NO OBLIGATION! 


STAR FEATURES 


% Irreplaceable % Molded steatite for 


meter seals switches and elec- 
trical heating 
% Porcelain novelties appliances 


% Ball and socket insu- 
lating beads 


¥%& Special porcelains of 
all types 


% Insulation for high 


% Porcelains for wiring frequency circuits 


devices 
% Glazed refractory 
% Refractories for units for ranges and 
heating devices boilers 


Saris 


me Lae =. | Ge) 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 
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ELECTRO MANUFACTURING 
CORPORATION Does It with 





Patented, No. 1,933,555 
The Solderless, Tapeless Wire Connectors 


For Electro Manufacturing Corporation, Chicago, a 
simple switch from solder-and-tape wire connections to 
IDEAL “Wire-Nuts” resulted in spectacular time. sav- 
ings. Reports C. I. Schneider: 


“Since Electro began using IDEAL “Wire- 
Nuts” (in the manufacture of its fluores- 
cent fixtures) we have been able to make 
our wiring connections 7 to 8 times 
faster.” 


Reports like this are typical of what is happening all 
over the country—as fixture manufacturers turn from 
out-moded methods to faster, stronger ‘“Wire-Nuts”. 


““Wire-Nuts” screw on, like a nut on a bolt. They can’t 
pull loose or shake loose—provide a perfectly insu- 
lated connection that is better electrically, stronger me- 
chanically—that lasts as long as the fixture itself. For 
all wires, from 2 No. 18 up to 3 No. 10. 

Sold Through America’s Leading Distributors 
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IDEAL INDUSTRIES, INC. 
1008 Park Avenue 
Sycamore, Illinois 
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Please send us free sample IDEAL “Wire- 
Nuts", to connect...» SM No. 
wires with___.___No. 
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MAIL FOR ® Address. ctniatamiiasiaiitiineciaidialialidiaatatea 
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TROY ELECTROMATIC WASHER is manufactured by the Troy 
Laundry Machinery Division of American Machine and Metals, 
Inc. Picture shows how the reverse mechanism panel is harnessed 
and spliced with neat, stretchy ““SCOTCH”’ No. 33 Electrical Tape. 


MOISTURE-PROOF SPLICES 
FOR TROY WASHERS 
WITH NEW PLASTIC TAPE 


COMMERCIAL LAUNDRY EQUIPMENT must give contin- 
uous, sure service in steamy surroundings. That’s 
why splices and harnesses in the Troy Electromatic 
Washer are made with“‘SCOTCH” No. 33 Electrical Tape. 
Smooth plastic backing of this thin tape resists mois- 
ture, oils, acids and alkalies . . . assures long, trouble- 
free service . . . gives neater finished jobs. 

Write Dept. EM-450, Minnesota Mining & Mfg. Co., 
St. Paul 6, Minn., for complete information. 


=, | 


These Troy Electromatic Washers will continue to deliver the 
high daily output required by commercial laundries, because 
vital wiring of the electrical controls is sealed against moisture 
with “SCOTCH” No. 33 Electrical Tape. 


SCOTCH 


BRAND 


No. 33 
Electrical Tape 


Made in U.S.A. by MINNESOTA MINING & MFG. CO., St. Paul 6, Minn. 


also makers of other ‘““SCOTCH”’ Brand Pressure-Sensitive Tapes,““SCOTCH” 
Sound Recording Tape, ‘‘Underseal’’ Rubberized Coating, “Scotchlite”’ Re- 
flective Sheeting, “‘Safety-Walk’’ Non-Slip Surfacing, “3M’’ Abrasives, 
“3M” Adhesives. 
General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 


Reprints 
from recent issues of 


ELECTRICAL 
MANUFACTURING 


Titles that can now be supplied are listed below. Single 
copies will be supplied without charge to readers of 
record upon letterhead request to: 


J. A. Campbell, Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave., New York 20 


How Small Can a Motor Get? January 1950, 4 pages 


Electrical Count Control Devices, November 1949 and 
January 1950, 8 pages 


Practical Factors in Applying Insulating Varnishes, De- 
cember 1949, 12 pages 


Incompatible Standards, December 1949, 4 pages 


Research Developments in Dielectric Materials, January 
1950, 12 pages 


Stainless Steel Cuts Costs, February 1950, 8 pages 
V-Belt Drives for Adjustable Speeds, Jan. 1950, 8 pages 


Basic Approach to Servomechanism Design, December 
1949, 8 pages 


Magnetic Ferrites—Core Materials for High Frequencies, 
December 1949, 8 pages 


Assembly Savings through Fastening Analysis, December 
1949, 8 pages 


Plastics Can Be Electrical Conductors, Nov. 1949, 8 p. 


Basic Requirements for D-C Adjustable-Voltage Drives, 
November 1949, 12 pages 


Technical Glass is NOT Just Glass, Nov. 1949, 10 pages 
Preventing Fungus Damage, November 1949, 4 pages 


Electrical Insulation—the Navy’s Program Moves Ahead, 
November 1949, 12 pages 


Impact of Military Requirements on Product Design, 
October 1949, 12 pages 


Multiple Circuit Connectors, September 1949, 8 pages 
Portable Batteries, August 1949, 8 pages 


Three Control System for Adjustable-Speed Drives, July 
1949, 8 pages 


Ball Bearing Lubricants for High Temperature, June 
1949, 8 pages 


What the Armed Services Want, March 1949, 8 pages 
Flea Power Synchronous Motors, January 1949, 8 pages 


Built-in Controls for Pressure & Temperature, January 
1949, 8 pages 


Unified Screw Thread Standards, January 1949, 4 pages 


Gearmotors—Their Design and Application, November 
1948, 8 pages 
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